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SECTION 1 – MANHOLES 
 
Drawing # Drawing Name 
 
1.0  Standard Precast Manhole 

1.1  Standard Cast In Place Manhole Detail & Table 

1.2  Precast Eccentric Manhole Detail & Table 

1.3  Cast In Place Eccentric Manhole Detail & Table 

1.4  Standard Outside Drop Manhole Detail 

1.5  Standard Inside Drop Manhole Detail 

1.6  Standard Two Foot Diameter Manhole 

1.7  Standard Precast 2’ Diameter Manhole Detail 

1.8  8’ Diameter Manhole Detail 

1.9  10’ Diameter Manhole Detail 

1.10  Manhole Joint Wrap Detail 

1.11  Typical Manhole Adjust to Grade Detail 

1.12  Existing Manhole Abandonment Detail 

1.13  Manhole Disconnect and Seal Detail 

SECTION 2 – RINGS AND LIDS 

Drawing # Drawing Name 
 
2.0  Standard Manhole Ring and Lid 

2.1A  2 Inch Ring Extension 

2.1B  4 inch Ring Extension 
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2.1C  6 inch Ring Extension 

2.2A 24 Inch Revolution Style Manhole Cover Assembly Ring and Lid 

2.3  Hinged “ERGO” Manhole Assembly 24 Inch Ring and Lid 

2.4  24 Inch Reversible Manhole Cover Assembly Ring and Lid 

2.5  24 Inch Composite Manhole Cover Assembly Ring and Lid 

2.6   30 Inch Manhole Cover Assembly Lid 

2.7  30 Inch Manhole Cover Assembly Ring 

2.8  30 Inch Revolution Style Manhole Cover Assembly Ring and Lid 

2.9  Hinged “ERGO XL” Manhole Assembly 30 Inch Ring and Lid 

2.10  30 Inch Composite Manhole Cover Assembly Ring and Lid 

2.11  36 Inch Manhole Cover Assembly Ring and Lid 

2.12  36 Inch Reversible Manhole Cover Assembly Ring and Lid 

2.13  Hinged “ERGO XL” Manhole Assembly 36 Inch Ring and Lid 

2.14  24 Inch Composite Manhole Cover Assembly Ring and Lid 

SECTION 3 – TRENCHING 

Drawing # Drawing Name 
 

3.0    Typical Trench Bedding Details for Flexible and Rigid Pipe 

3.1  Trench Bedding Details for Flexible and Rigid Pipe with Stone Backfill 
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SECTION 4 – MANHOLE AND PIPE REHAB 

Drawing # Drawing Name 
 

4.0 Temporary Debris Catch Riser Detail and Table 
 
4.1  Standard Manhole Frame Replacement Detail 

4.2  Sewer Line Rehabilitation by Pipe Bursting with HDPE Pipe Details 

4.3  Seal HDPE at Manhole Details 

4.4  Sealing HDPE at Outside Drops Detail 

4.5  HDPE Splice Detail 

4.6  Installation of Polyethylene Encasement Details 

  

  

SECTION 5 – SERVICE LINES 

Drawing # Drawing Name 
 

5.0  Typical Private Residence Sewer System Layout 

5.1  One-Way Cleanout Detail 

5.2  Two-Way Cleanout Details 

5.3  New Construction Connection to House Service Detail 

5.4  New Construction Service Wye Detail 

5.5  Saddle Details 

5.6  Flexible Coupling Details 

5.7  Standard Service Creek Crossing Details 
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5.8 Typical Dwelling Served by a Main Sewer Under the Street or Alley with 

Curb and Sidewalk 

5.9 Typical Dwelling Served by a Main Sewer Under the Street or Alley with 

Curb and Sidewalk 

5.10 Typical Dwelling Served by a Main Sewer Under the Street or Alley with 

Curb and Sidewalk 

5.11 Typical Dwelling Served by a Main Sewer Under the Street or Alley with 

Curb and Sidewalk 

5.12 Typical Dwelling Served by a Main Sewer In the Street or Alley with Ditch 

and No Curb or Sidewalk 

5.13 Typical Dwelling Served by a Main Sewer In the Street or Alley with Ditch 

and No Curb or Sidewalk 

5.14 Typical Dwelling Served by a Main Sewer Across the Street or Alley with 

Ditches and No Curb or Sidewalk 

5.15 Typical Dwelling Served by a Main Sewer Across the Street or Alley with 

Ditches and No Curb or Sidewalk 

5.16 Typical Dwelling Served by a Main Sewer Across the Street or Alley with 

Curb and Sidewalk 

5.17 Typical Dwelling Served by a Main Sewer Across the Street or Alley with 

Curb and Sidewalk 

5.18 Typical Dwelling Served by a Main Sewer Across the Street or Alley with 

Curb and Sidewalk 
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5.19 Typical Dwelling Served by a Main Sewer Across the Street or Alley with 

Curb and Sidewalk 

5.20 Typical Dwelling Served by a Main Sewer In a Back or Side Yard 

Located Within an Easement 

5.21 Typical Dwelling Served by a Main Sewer In a Back or Side Yard 

Located Within an Easement 

SECTION 6 – STREETS/ALLEYS/DRIVEWAYS 

Drawing # Drawing Name 
 
6.0  City and County Streets Repair Details 

6.1  Alley Repair Detail 

6.2  Asphalt / Concrete Drive and Parking Area Repair Details 

6.3  Concrete Drive Section New Construction 

6.4  Gravel Alleys and Streets Repair Details 

6.5  Typical Section Access Drive New Construction 

6.6 Curb and Gutter Details Including Street Milling for Existing Curb and 

Gutter 

SECTION 7 – FENCING 

Drawing # Drawing Name 
 
7.0  Chain Link Fence Details 

7.1  Typical Wood Privacy Fence Details 

7.2  Fences, Posts and Guardrail Details 
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SECTION 8 – FORCE MAINS 

Drawing # Drawing Name 
 
8.0  Force Main Laying Conditions Details 

8.1  Thrust Blocking Details 

8.2  Concrete Thrust Block and Collar Bearing Table 

8.3  Typical Flushing Station Connection 

8.4  Gate Valve Detail 

8.5  Combination Sewage – Air Release Valve Details 

  

  

  

  

SECTION 9 –  EROSION CONTROL DETAILS 

Drawing # Drawing Name 
 
9.0  Rock Check Dam 

9.1  Woven Willow Check Dam 

9.2  Semi-Pervious Straw Bale Sediment Barrier 

9.3  Straw Bale Dike 

9.4  Straw Bale / Gravel Drop Inlet Sediment Barrier 

9.5  Straw Anchoring 

9.6  Surface Roughening 
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9.7  Silt Fence 

9.8  Silt Fence Typical Placement – One Slope 

9.9  Silt Fence Typical Placement – Two Slopes 

9.10  Silt Fence Placement for Perimeter Control 

9.11  Silt Fence Installation 

9.12  Curb Inlet Sediment Barrier (Sand Bags) 

9.13  Rock Deflector 

9.14  Riprap Protection 

9.15  Rock Lined Channel 

9.16  In-Stream Erosion and Sediment Control Isolation Techniques 

9.17  In-Stream Erosion and Sediment Control Isolation Techniques 

9.18  Grass-Lined Channel Typical Installation 

9.19  Grass-Lined Channel Typical Cross Sections 

9.20  Temporary Gravel Construction Entrance / Exit 

9.21   Energy Dissipator 

9.22  Curb and Gutter Sediment Barrier 

9.23  Continuous Berm 

9.24  Coir Rolls / Coir Mats 

9.25  Erosion Blankets & Turf Reinforcement Mats Channel Installation 

9.26  Curb Inlet Sediment Barrier (Block & Gravel) 

9.27  Block and Gravel Drop Inlet Sediment Barrier 
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SECTION 10 – MISCELLANEOUS DETAILS 

Drawing # Drawing Name 
 
10.0  Typical Pipe Bollard Detail 

10.1  Encasement Pipe Details 

10.2  Standard Riprap Detail 

10.3  Standard Splash Pad Details 

10.4  Anchor Collar Details and Table 

10.5  Sewer and Water Main Crossing Details 

10.6  Storm Drain Conflict Box Details 

10.7  Pier Details 

10.8  Type “D” Encasement Details 

10.9  Tree Drip Line Detail 
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MANHOLE
FLOW CHANNEL

4' DIA
5' DIA
6' DIA

5"
6"
7"

24"  (< or Equal to 24" Pipes)
30"

36" (> 24" Pipes)

6"
8"
8"

Inside
Diameter

of Manhole

Minimum
Wall

Thickness

Minimum
Lid & Ring

Size
Base

Thickness

MANHOLE   INFORMATION   TABLE

SECTION

6" min. to bottom of pipe

C L

12 " max.

12" max.

LC

BOOT
DETAILS

SECTION

INTERIOR VIEW

FL
Sewer Pipe

NOTE: INTERIOR STEPS ARE NOT ALLOWED.

Flow channel

Kor-N-Seal Boot or
approved equal is
required where pipes
pass through manhole
walls. (typ)
Install per manufacturers
instructions.
Boot Detail at right.

Provide as large a
curve as possible in

the flow channel.

Centerlines of pipes
entering and exiting
manholes are required
to pass through the
center of the manhole.

Kor-N-Seal
Boot or

approved
equal

Inner Band
Expansion
Mechanism

Sewer Pipe

Manhole
Wall

Exterior
Adjustment
Band

Do not fill
void

Kor-N-Seal
Boot or

approved
equal

5" min. Wall thickness
(table above)

12
" M

ax
.

24
" M

in.
30

" M
ax

.
Va

rie
s

24
" V

er
tic

al
Ma

x.
Di

ffe
re

nc
e

FL
 In

 &
 F

L O
ut

When setting MH Ring, precast MH
section to precast section, use Tylox

SuperSeal, or approved equal (required)

Kor-N-Seal Boot or approved
equal (required). Refer to Detail

shown on this sheet

Class 7 Backfill 95% Modified Proctor (Typ)

6" Min.

MH Base
(table above)

Use Joint Wrap around
all exterior joints (required).
Refer to drawing #1.10 for details

Use Ramneck Tar,
or approved equal
(required)

Frame shall be installed at
the time MH is constructed

LRWRA Standard MH Ring & Lid (Required)
Refer to drawing #2.0 for details

Bench

Varies

Prepared By:  Scott Taylor

Updated: 7/23/2019 4:04:29 PM

Drawing Status:  APPROVED
Filename: 1.0.dwg

L I T T L E R O C K

NE WATER ONE FUTUREO

STANDARD PRECAST MANHOLE

1.0



MANHOLE   INFORMATION   TABLE

SECTION

C L

12 " max.

12" max.

LC

MANHOLE
FLOW CHANNEL

FL

CONCRETE MANHOLE
ADAPTER (CMA)

DETAIL

Sewer
Pipe

Sewer Pipe

Sewer Pipe

Flow channel

Provide as large a
curve as possible in

the flow channel.

Centerlines of pipes
entering and exiting
manholes are required
to pass through the
center of the manhole.

Cast In Place Manhole
requires a Concrete MH
Adapter (CMA) or approved
equal where pipes pass
through manhole walls
(required)
Install per manufacturers
instructions

Cast In PlaceConcrete
Manhole Wall

Nonshrink Grout (typ)

Concrete
Manhole
Adapter
(CMA) is
required

4' DIA
5' DIA
6' DIA

6"
8"
8"

24"  (< or Equal to 24" Pipes)
30"

36" (> 24" Pipes)

6"
8"
12"

Inside
Diameter

of Manhole

Minimum
Wall

Thickness

Minimum
Lid & Ring

Size
Base

Thickness

6" min. to bottom of pipe

12
" M

ax
.

24
" M

in.
30

" M
ax

.
Va

rie
s

24
" V

er
tic

al
Ma

x.
Di

ffe
re

nc
e

FL
 In

 &
 F

L O
ut

Class 7 Backfill 95% Modified Proctor (Typ)

6" min. Wall thickness
(table above)

Use Ramneck Tar,
or approved equal
(required)

Frame shall be installed at the time
the Manhole is constructed (typ)

Ring to be embedded in
Class "A" Concrete (typ)

LRWRA Standard MH Ring & Lid (required)
Refer to drawing #2.0 for details

Varies

Cold joint construction
Keyway w/Waterstop

(required)

#4 Rods
12" OC (typ)

Bench

Use joint wrap around
all exterior joints (required)
Refer to drawing #1.10 for details

Concrete MH Adapter
(Required)

6" Min.

MH Base
(table above)

L I T T L E R O C K

NE WATER ONE FUTUREO

STANDARD CAST IN PLACE

MANHOLE DETAIL & TABLE

1.1

Prepared By:  Scott Taylor

Updated: 7/23/2019 4:05:01 PM

Drawing Status:  APPROVED
Filename: 1.1.dwg



Flow channel

Kor-N-Seal Boot or
approved equal is
required where pipes
pass through manhole
walls. (typ)
Install per manufacturers
instructions.
Boot Detail at right.

Provide as large a
curve as possible in

the flow channel.

Centerlines of pipes
entering and exiting
manholes are required
to pass through the
center of the manhole.

12" max.

C L

C L

12" max.

SECTION

MANHOLE
FLOW CHANNEL

BOOT
DETAILS

SECTION

INTERIOR VIEW

FL
Sewer Pipe

Kor-N-Seal
Boot or

approved
equal

Inner Band
Expansion
Mechanism

Sewer Pipe

Manhole
Wall

Exterior
Adjustment
Band

Do not fill
void

Kor-N-Seal
Boot or

approved
equal

4' DIA
5' DIA
6' DIA

5"
8"
7"

24"  (< or Equal to 24" Pipes)
30"

36" (> 24" Pipes)
6"
8"
8"

Inside
Diameter

of Manhole

Minimum
Wall

Thickness

Minimum
Lid & Ring

Size
Base

Thickness

MANHOLE   INFORMATION   TABLE

12
" m

ax
.

24
" m

in.
Va

rie
s

6" min. to bottom of pipe

Class 7 Backfill 95% Modified Proctor (Typ)

Bench

6" Min.

MH Base
(table above)

Kor-N-Seal Boot
or approved
equal (required)

Varies

Frame shall be installed at the
time manhole is constructed (typ)

5" min. Wall thickness
(table above)

Tylox Super Seal
or approved equal

(required)

24
" V

er
tic

al
Ma

x.
Di

ffe
re

nc
e

FL
 In

 &
 F

L O
ut

Use Joint Wrap around all
exterior joints (required)
Refer to drawing #1.10 for detail

Use Ramneck Tar,
or approved equal
(required)

Ring to be embedded in
Class 'A' Concrete (typ)

LRWRA Standard MH Frame & Lid (Required)
Refer to drawing #2.0 for details

L I T T L E R O C K

NE WATER ONE FUTUREO

PRECAST ECCENTRIC

MANHOLE DETAIL & TABLE

1.2

Prepared By:  Scott Taylor

Updated: 7/23/2019 4:05:38 PM

Drawing Status:  APPROVED
Filename: 1.2.dwg



SECTION

C L

6" min.

C L

MANHOLE
FLOW CHANNEL

FL

CONCRETE MANHOLE
ADAPTER (CMA)

DETAIL

Sewer
Pipe

Flow channel

Provide as large a
curve as possible in

the flow channel.

Centerlines of pipes
entering and exiting
manholes are required
to pass through the
center of the manhole.

Cast In Place Manhole requires
a Concrete MH Adapter (CMA)
or approved equal where pipes pass
through manhole walls (required)
Install per manufacturers
instructions

Cast In Place Concrete
Manhole Wall
Nonshrink
Grout (typ)

Concrete Manhole
Adapter(CMA) is
required

MANHOLE   INFORMATION   TABLE

4' DIA
5' DIA
6' DIA

6"
8"
8"

24"  (< or Equal to 24" Pipes)
30"

36" (> 24" Pipes)

6"
8"
12"

Inside
Diameter

of Manhole

Minimum
Wall

Thickness

Minimum
Lid & Ring

Size
Base

Thickness

12" max. 12" max.

12
" m

ax
.

24
" m

in.
Va

rie
s

6" min. to bottom of pipe

Class 7 Backfill 95% Modified Proctor (Typ)

24" max.
vertical difference

FL in to FL out

6" min. wall thickness
(table above) Varies

#4 Rods
12" OC (typ)

Bench

Concrete Manhole
Adapter (required)

MH Base
(table above)

Cold joint construction:
use keyway w/waterstops
(required)

Frame shall be installed at the
time manhole is constructed (typ)

Ring to be embedded in
Class 'A' Concrete (typ)

LRWRA Standard MH Frame & Lid (Required)
Refer to drawing #2.0 for details

Use joint wrap around
all exterior joints (required)

Refer to drawing
#1.10 for details

L I T T L E R O C K

NE WATER ONE FUTUREO

CAST IN PLACE ECCENTRIC

MANHOLE DETAIL & TABLE

1.3

Prepared By:  Scott Taylor

Updated: 7/23/2019 4:06:02 PM

Drawing Status:  APPROVED
Filename: 1.3.dwg



FL

CONCRETE MANHOLE
ADAPTER (CMA)

DETAIL

Sewer
Pipe

Manhole Wall

Nonshrink
Grout (typ)

Concrete Manhole
Adapter (CMA) is
required

Gr
ea

ter
 th

an
 24

"

5' Min.

Ductile Iron Pipe
(DIP)

Tee

Class 7 Backfill 95% Modified Proctor (Typ)

Concrete Manhole Adapter
(required)(detail above)

Class "B" Concrete

Mechanical
Joint

Nonshrink
Grout

Concrete Manhole Adapter
(required)(detail above)

Reinforced Flexible
Coupling

Dissimilar Pipe
Material (SS Pipe)

LRWRA Standard MH Ring & Lid (Required)
Refer to drawing #2.0 for details

Use Ramneck Tar or approved
equal (required) Grade

L I T T L E R O C K

NE WATER ONE FUTUREO

STANDARD OUTSIDE DROP

MANHOLE DETAIL

1.4

Prepared By:  Scott Taylor

Updated: 7/23/2019 4:06:33 PM

Drawing Status:  APPROVED
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DROP BOWL FOR
FLAT WALLS

Optional Relinerâ  Plastic Composite
Manhole Invert Replacements
Cast Into Base Or Approved Equal

Inlet Sanitary
Sewer Line

8"

1 1 2"

1'-10"

10
"

6"

1'-6"

8"

17
 1 2"

3 12"2"

Optional Hood

Optional Hood

Gr
ea

ter
 th

an
 24

"

LRWRA Standard MH Ring & Lid (Required)
Refer to drawing #2.0 for details

Grade

Use Ramneck Tar or approved
equal (required)

Kor-N-Seal Boot or approved
equal (required).Optional Hood

Class 7 Backfill
95% Modified Proctor (Typ)

Grout

PVC Pipe

Stainless Steel
Pipe Brackets

(typ)

Drop Bowl
for flat

walls

L I T T L E R O C K

NE WATER ONE FUTUREO

STANDARD INSIDE DROP

MANHOLE DETAIL

1.5

Prepared By:  Scott Taylor

Updated: 7/29/2019 10:10:13 AM

Drawing Status:  APPROVED
Filename: 1.5.dwg



SLO
PE

44"
32"

22"

6" Min.

6" Mi
n.

4" or 6"
Svc Line24

" 2"

4" or 6" Svc Line

24"

BOTTOM

PLAN VIEW

3'-8"

SLOPE

6" Min.

3'-
8"

8" Min.
24" Max.

SLOPE

INSERTA TEE DETAIL

2"

Fiberglass
MH

Base
GroutFiberglass Base

Inserta Tee (required)
(Refer to detail at right)

4" or 6"Svc Line4" or 6"Svc Line

LRWRA Standard MH Lid & Frame
(Required)

Refer to drawing #2.0 for details

LRWRA Standard MH Lid
& Frame (Required) Refer
to drawing #2.0 for details

Protective Concrete
Pad (required)

SLOPE

SLOPE

SLO
PE

Adeka Sealant (required)

Protective Concrete
Pad (required)
Fiberglass MH removable
top section
'O' Ring gasket
Fiberglass MH base section
Inserta Tee (refer to
detail above)

Class 7 Backfill
95% Modified Proctor (Typ)

Grout

Inserta Tee

Support Flange

Grade

SECTION

Class 7 Backfill
95% Modified Proctor (Typ)

Grout

PVC Hub

Stainless Steel
Adjustable Band

Fiberglass removable
top section

Sewer Pipe extends 2" into
the Manhole, as shown (typ)

Rubber Sleeve

Inserta Tee 3-Piece compression fit service
connection (or approved equal) consisting of
the following: PVC hub, rubber sleeve, and
stainless steel band

· 2-ft manholes shall be manufactured
from commercial grade polyester resin or
other suitable polyester or vinyl, ester
resins, with fiberglass reinforcements

· Shall consist of two sections, a
removable top section and a base
section

· Manufactured to meet or exceed all
specifications of A.S.T.M. D-3753 latest
edition

· Base section shall include a gasket
system to provide a seal between the top
and base sections

L I T T L E R O C K

NE WATER ONE FUTUREO

STANDARD TWO FOOT

DIAMETER MANHOLE
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MANHOLE
FLOW CHANNEL

2' DIA 5" 24" 6"

Inside
Diameter

of Manhole

Minimum
Wall

Thickness

Minimum
Lid & Ring

Size
Base

Thickness

MANHOLE   INFORMATION   TABLE

SECTION

12" max.

LC

BOOT
DETAILS

SECTION

INTERIOR VIEW

FL

Sewer Pipe

Flow channel

Kor-N-Seal Boot or
approved equal is
required where pipes
pass through manhole
walls. (typ)
Install per manufacturers
instructions.
Boot Detail at right.

Provide as large a
curve as possible in

the flow channel.

Centerlines of pipes
entering and exiting
manholes are required
to pass through the
center of the manhole.

Kor-N-Seal
Boot or

approved
equal

Inner Band
Expansion
Mechanism

Sewer Pipe

LRWRA Standard MH Ring & Lid (Required)
Refer to drawing #2.0 for details

Manhole
Wall

Bench

Exterior
Adjustment
Band

Do not fill
void

Kor-N-Seal
Boot or

approved
equal

6"

5"

3x8 W3 W2.5 WWF

Kor-N-Seal Boots
(As Needed) Class 7 Backfill 95% Modified Proctor (Typ)

2'-0"

6" Min.

Use Ramneck Tar,
or approved equal
(required)

Frame shall be installed at
the time MH is constructed

#4 Rebar

4" Service

4" Service

4" Service connection
as required

4" Service connection
as required

NOTE:
2' Manhole shall be installed only at an existing end of line and
only with approval of Engineering Services division of LRWRA.

L I T T L E R O C K

NE WATER ONE FUTUREO

STANDARD PRECAST 2' DIAMETER

MANHOLE DETAILS
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TOP CAP DETAIL

WATER STOP DETAIL

10
"

24
"

VA
RI

ES

36"

6" Min

SECTION

BOOT DETAIL

SECTION

INTERIOR VIEW

96
"

FL

Kor-N-Seal
Boot or

approved
equal

Inner Band
Expansion
Mechanism
Sewer Pipe

Sewer PipeFL

Exterior
Adjustment
Band

Manhole wall

Do not fill void

Kor-N-Seal boot or
approved equal
(required)

Grout flow
channel

12"19"

2"

3"

3"

#4's bent @12" all
around 8' barrel

#4 @ 12" o.c.

12"19"
#4's bent @12" all
around 4' barrel

Ramneck tar
(required)
Continuous center
bulb-ribbed type
water stop (6" min)
set toward outside wall

Ramneck tar
(required)

Ø112"

#4 @ 12" o.c.
2 layers

Add (4) #4 bars

12
"

Class 7 Backfill 95%
Modified Proctor (Typ)

Kor-N-Seal boot
or approved equal
(required)
See boot detail,
this sheet

See water stop
detail, this sheet

8" 8"

Ramneck tar
(required)

Use Ramneck tar when
installing barrel extension

section to existing
barrel (required)

Use joint wrap on all
exterior joints (required)

refer to drawing
#1.10 for details

LRWRA 36" reversible
frame & lid. Refer to

drawing
 #2.8 for details

Ring is to be
embedded
in Class 'A'
concrete (typ.)

Ramneck tar
(required)

4' dia. barrel
extension to
design rim
elevation

96"

48"

L I T T L E R O C K

NE WATER ONE FUTUREO

8' DIAMETER MANHOLE DETAILS

1.8
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TOP CAP DETAIL

12"19"

WATER STOP DETAIL

2"

3"

3"

10
"

24
"

VA
RI

ES

36"

6" Min

SECTION

BOOT DETAIL

SECTION

INTERIOR VIEW

Sewer Pipe

96
"

FL

48"

120"

Ø 144"

Kor-N-Seal
Boot or

approved
equal

Inner Band
Expansion
Mechanism

Sewer Pipe

FL

Exterior Adjustment
Band

Manhole wall

Do not fill void

Kor-N-Seal boot or
approved equal (required)

Grout flow
channel #4's bent @12" all

around 10' barrel

#4 @ 12" o.c.

12"19"
#4's bent @12" all
around 4' barrel

Ramneck tar
(required)
Continuous center
bulb-ribbed type
water stop (6" min)
set toward outside wall
Ramneck tar
(required)

#4 @ 12" o.c.
2 layers

Add (4) #4 bars
12"12"

12
"

Ramneck tar
(required)

Use Ramneck tar when installing
barrel extension section to

existing barrel (required)

Ramneck tar
(required)

Use joint
wrap on all
exterior joints
(required)
refer to
drawing
#1.10 for
details

4' dia. barrel
Extensiont to

design
rim elevation

LRWRA 36" reversible
frame & lid

Refer to drawing
#2.8 for details

Ring is to be embedded
in Class 'A' concrete (typ.)

See water stop detail
on this sheet

Class 7 Backfill 95%
Modified Proctor (Typ)

Kor-N-Seal boot or
approved equal
(required) See boot
 detail this sheet
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10' DIAMETER MANHOLE DETAILS
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LRWRA Standard MH frame & lid
Refer to drawing #2.0 for details

Grade

SS pipe

6" wide joint wrap is
required for all exterior

manhole joints

Cold joints

Class 7 Backfill
95% Modified Proctor (Typ)

SS pipe

Note:
Joint wrap is to be used on outside of cold joints
and on exterior of all precast manhole joints

L I T T L E R O C K

NE WATER ONE FUTUREO

MANHOLE JOINT

WRAP DETAIL
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Adjust Barrel With
New Cone:
§ To Finish Grade
Elevation

Varies With Manhole Adjustment Depth

LRWRA Standard MH Lid
& Frame (Required)

Refer to drawing
#2.0 for details

When Raising Lid/Frame to
grade, if neck is greater

than 12": Raise
Corbel/Cone

New
Street
Grade

New
ground
elevation

Existing grade

Ramneck tar
(required)

Remove
existing cone

Backfill Notes
· In Street:

Use class 7 for backfill

· In other areas:
Use select native backfill

When connecting new cone to existing
manhole, use cold joint material

Existing manhole

Class 7 backfill to
95% modified proctor (typ)

Use joint wrap on outside
when raising corbel.  Refer
to drawing #1.10 for detail

When a manhole adjustment occurs in the street:
· Use the appropriate street repair technique, as noted on LRWRA drawings:
· # 6.0 CITY AND COUNTY STREETS REPAIR DETAILS
· # 6.1 ALLEY REPAIR DETAIL
· # 6.2 ASPHALT / CONCRETE DRIVE AND PARKING AREA REPAIR DETAILS
· # 6.4 GRAVEL ALLEYS AND STREETS REPAIR DETAILS
· # 6.6 CURB AND GUTTER DETAILS INCLUDING STREET MILLING FOR

EXISTING CURB AND GUTTER

L I T T L E R O C K

NE WATER ONE FUTUREO

TYPICAL MANHOLE ADJUST

TO GRADE DETAIL
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2'-
0"

 M
IN

.

Grade

Abandoned
(E) SS

Abandoned
(E) SS

Abandoned
(E) SS

Abandoned
(E) SS

Abandoned
(E) SS

Grade

GradeGrade

L I T T L E R O C K

NE WATER ONE FUTUREO

EXISTING MANHOLE

ABANDONMENT DETAIL

1.12

Fill Manhole with class I
bedding material

PLUG LINES
Construct brick or concrete plug from
inside of the existing manhole
NO EXCAVATION IS REQUIRED

Remove MH lid & frame, cone
and/or barrel to a min. of
2'-0" below existing grade
elevation

BACKFILL, REPAVE, OR RESURFACE
Backfill abandonments in PAVED AREAS, and perform pavement repair as per
LRWRA specifications appropriate detail.
Backfill abandonments in NONPAVED AREAS with select native material, and
resurface with appropriate materials.
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EXISTING SEWER
LINE TO BE
REMOVED

EXISTING
SEWER LINE

EXISTING
MANHOLE

GRADE

2'-0"
MAX.

1. Expose existing line and PHYSICALLY DISCONNECT the line segment to be removed.
(required)

2. Fill remaining Sewer Pipe to be sealed with Nonshrink Grout. (required)

3. Construct a concrete cap around pipe connected to existing manhole. (required)

4. If the manhole is located in a paved area, backfill the excavated area and perform
pavement repair. (required)

5. If the manhole is located in a non-paved area, backfill the excavated area with select
native material, and resurface with the appropriate materials. (required)

1
2

3

4

5
or
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MANHOLE DISCONNECT

AND SEAL DETAIL
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32"

22" Min. Clear Opening

23 12" Min. Lid Opening

6"

1 1 2"

3 4"
Non-rocking or

machined surface

Use self-sealing gasket

Non-rocking
or machined
surface

DOVETAIL
GROOVE DETAIL

CLOSED PICK
SLOT DETAIL

Closed Pick Slot

1. Minimum weight of ring: 125 pounds
2. Minimum weight of lid: 115 pounds
3. Lids are furnished with two closed pick slots.
4. Castings shall be "Made In USA"

7
8"

5 8"

STANDARD LID DETAIL

STANDARD RING DETAIL

When Setting Frame, Use
Ramneck Tar (required) or

approved equal.

3
4"

MIN.
BEARING
SURFACE
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AA

B

B

27"Ø

27"Ø

3 4"

32"Ø

5"

SECTION A-A

3
4"

SECTION B-B

1
4"Ø

NEOPRENE GASKET

1
2" FLAT FACE GOTHIC

(4) SS HEX BOLTS 12-13x2.75 LONG
WITH WASHERS 12 ID 1.38 OD ZINC
AND 116" THK RUB WASHERS

3
4"Ø STAINLESS

STEEL CAST-IN BAR

(4) 1"Ø HANDLING
HOLES ON A Ø 21 7 8" B.C.CUSTOM LOGO

3
8" FLAT FACE

GOTHIC

L I T T L E R O C K

SANITARY SEWER

CONFINED SPACE PERMIT REQUIRED

L I T T L E R O C K

NE WATER ONE FUTUREO

�� INC+ RE9O/UTION STY/E MAN+O/E

CO9ER ASSEM%/Y RIN* AND /ID
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MPIC® MULTI-TOOL PICKBAR

A

A

4"

28 116"1 1 2"

Ø34"

Ø27 11
16"

Ø26 14"

1 9 16
"

Ø24"

4"

SECTION A-A

3
8" FLAT FACE

GOTHIC

1
2" FLAT FACE

GOTHIC

L I T T L E R O C K

SAFETY LOCK @ 90°

FULLY OPENED @ 120°

HINGE POCKET

T-GASKET

NOTE:
LID SHALL BE CAST IN
DUCTILE IRON.

SANI7ARY SE:ER

CON)INED S3ACE 3ERMI7 RE48IRED

L I T T L E R O C K

NE WATER ONE FUTUREO

HINGED "ERGO" MANHOLE ASSEMBLY

24 INCH RING AND LID
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24" REVERSIBLE MANHOLE

COVER ASSEMBLY RING AND LID

2.4

MADE IN USA

A
ST

M 
A4

8 G
35

B

MADE IN USA

A A

RING TOP FLANGE VIEW RING BOTTOM FLANGE VIEW

SECTION A-A

Ø 23 3 4"
Ø 28 12"

Ø 21 3 4"
Ø 23 3 4"
Ø 24 58"

1 1/2"

1 1/2"

4"

NOTE: FRAME IS REVERSIBLE.
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MA D E  I N  U S A

SAN I T ARY  SEWER

INSTALLED 316 SS
LIFTING HOOK

.50 DIA BOLT HOLE

LETTERING MOLDED TO
SUBSTRATE

LOGO MOLDED INTO
SUBSTRATE IN

CENTER POSITION

CONCEALED PICK
HOLE (2) 316 SS

INSERTS INSTALLED

FOUR 316 SS SHCS
FASTENERS (XYLAN COATED)

LETTERING MOLDED
INTO SUBSTRATE

MFR

NO
 M

ETA
L

MADE IN USA

HS
-2

0  H

S-25

ANCHOR HOLE
1.6 IN (4)

INSTALLED
NEOPRENE

GASKET

A A

26.7 IN
28.5 IN

24.1 IN
34.0 IN

4.6 IN
2.0 IN
0.9 IN

0 IN

26.5 IN

COVER SIDE SECTION A-A

FRAME SECTION

COVER
COLOR = BLACK
WEIGHT = 80 LBS

FRAME
COLOR = BLACK
WEIGHT = 47 LBS

38" ALLEN

0.375 IN
0.75 IN DIA

1. ALL HARDWARE IS 316 STAINLESS STEEL.
2. DETECTABLE BY STANDARD METAL DETECTORS.
3. COMPRESSION MOLDED THERMOSET COMPOSITE - NO METAL REINFORCEMENT.
4. PASSED M306 H20/H25 PROOF LOAD.
5. WATERTIGHT (0.0 GPM)
6. ALL ACTUAL WEIGHTS AND DIMENSIONS ARE ±5% OF DRAWING.SHCS FASTENER

FASTENERS ARE ½ - 13 UNC. 3.5 IN LONG

2.7 IN

THIS ASSEMBLY SHALL ONLY BE USED IN SPECIAL
CIRCUMSTANCES, WITH LRWRA APPROVAL.
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PERMIT   REQUIRED

MADE IN USA

DATE

MFD. I.D.

000
UNIT

PLATE = 11
16"

32"
31 1/2"

22"

9 1/2"

30"
31 3/4"

7 3/4"

8" 3/4"

SPOKES
(OPTIONAL)

3
4"

SPOKES
(OPTIONAL)

PICK BAR

1 14" CLEAT = 14"

2 5 16"

PICK BAR
1" Ø STEEL
BAR

3 3 4"

MACHINED
SURFACE
[LID SEAT]

WALL
THICKNESS 12"

RADIUS 1 7 8"

PICK BAR DETAIL

LID SECTION

LID BOTTOM VIEW

LID TOP VIEW

MACHINED
SURFACE
[LID SEAT]

AT 27 3 4" DIA.
BEGIN SPOKE TAPER

1. CASTINGS SHALL BE MADE IN THE U.S.A.
2. ALL CORNERS AND EDGES SHALL HAVE A 1"  MIN. RADIUS.
3. LIDS SHALL BE CAST WITH TWO 1"  DIA. STEEL PICK BARS.
4. LID WEIGHTS SHALL BE 210 LBS FOR CAST IRON OR 175 LBS. FOR DUCTILE IRON.
5. WEIGHT SHALL BE CAST ON BOTH THE TOP AND BOTTOM OF THE LID.
6. MANUFACTURER SHALL PROVIDE INDEPENDENT TESTING LABORATORY REPORT

ON 40,000 POUND PROOF LOAD TEST CONDUCTED ACCORDING TO AASHTO M-306.
7. FILLETS SHALL BE 14" RADIUS UNLESS OTHERWISE SPECIFIED.
8. MANUFACTURER SHALL REMOVE EXCESS IRON AND MACHINE FINISH SEATING

SURFACES TO NOTED DIMENSIONS.

45°

3
4" 1"

2"

1
2"

BORDER
(TYP)

RELIEVE SPOKE ENDS 1/8"BEYOND
LID FOR SEAT MACHINING
PURPOSES

PICK BAR

29 3/4"

30°

L I T T L E R O C K

NE WATER ONE FUTUREO

30 INCH MANHOLE

LID DETAILS

2.6

Prepared By:  Scott Taylor

Updated: 7/13/2023 2:11:28 PM

Drawing Status:  APPROVED
Filename: 2.6.dwg



Machined Surface
[Lid Seat]

LIFT HOLE DETAIL

RING SECTION

RING

33 3/4"

40 1/2"

32 1/4"

30"

1 1/2"

1 5/8"

1 1/2"
5/8"

1/4"

4 7
/8"

2 5/8"

5/8"

5/8"

1 3/4"

3 3/8"

1 1/8"

1"

30" Lid (Refer to drawing #2.6
for details)

Lift Hole In Gusset

Lift Hole
Gusset

Machined Surface [Lid Seat]

Ramneck Tar (required)

5/8" Min. (Typ)

M
F

G
.    I.D

.

 E
T

A
D

    G
N

I  T
S

A
C

MA D E     IN        T HE     U .S .A .

4 - Gussets
@ 90° (Typ)

1 3/8" Lift Hole (Typ)

Machined
Surface
[Lid Seat]

L I T T L E R O C K

NE WATER ONE FUTUREO

30 INCH MANHOLE

RING DETAILS
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AA

B

B

34 ¾"Ø

34 ¾"Ø

1"

33"Ø

5"

SECTION A-A

SECTION B-B

1
4"Ø NEOPRENE

GASKET

1
2" FLAT FACE GOTHIC

(1) 3 8" - 16 X 3 4" LONG HEX HEAD
BOLT, NUT & WASHER

3
4"Ø STAINLESS

STEEL CAST-IN BAR

(4) 1" WIDE BOLT SLOTS HOLES
ON A 37 12" - 38 12" B.C.CUSTOM LOGO

3
8" FLAT FACE

GOTHIC

L I T T L E R O C K

SANITARY SEWER

CONFINED SPACE PERMIT REQUIRED

L I T T L E R O C K

NE WATER ONE FUTUREO
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NOTE:
LID SHALL BE CAST IN
DUCTILE IRON.

NOTE:
ALL FRAMES TO BE BOLT DOWN.
LIDS SHALL NOT BE BOLT DOWN.
(ORDER BOLT DOWN LIDS ONLY IF
NEEDED).

MPIC® MULTI-TOOL PICKBAR

AA

40 3/4"

Ø 32"

1 1
/2"

30"

32 1/4"
33 1/8"

1 9
/16

"
4 1

/2"

SECTION A-A

L I T T L E R O C K

SANITARY SEWER

CONFINED SPACE PERMIT REQUIRED 1/2" FLAT FACE
GOTHIC

3/8" FLAT FACE
GOTHIC

SAFETY LOCK & REMOVAL POSITION AT 90°

FULLY OPENED POSITION AT 120°

"T" GASKET

L I T T L E R O C K

NE WATER ONE FUTUREO

+IN*ED �ER*O ;/� MAN+O/E ASSEM%/Y

�� INC+ RIN* AND /ID

���
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MA D E  I N  U S A

SAN I T ARY  SEWER

INSTALLED 316 SS
LIFTING HOOK

.50 DIA BOLT HOLE (4)

LETTERING MOLDED TO
SUBSTRATE

LOGO MOLDED INTO
SUBSTRATE IN

CENTER POSITION

CONCEALED PICK
HOLE (2) 316 SS

INSERTS INSTALLED

FOUR 316 SS SHCS
FASTENERS (XYLAN COATED)

LETTERING MOLDED
INTO SUBSTRATE

MFR

NO
 M

ETA
L

MADE IN USA

HS
-2

0  H

S-25

ANCHOR HOLE
1.05 IN (4)

INSTALLED
NEOPRENE

GASKET

A A

32.72 IN
34.49 IN

30.04 IN
39.06 IN

4.64 IN
1.95 IN
0.73 IN

0 IN

32.46 IN

COVER SIDE
SECTION A-A

FRAME SECTION

COVER
COLOR = BLACK

WEIGHT = 103 LBS
FRAME

COLOR = BLACK
WEIGHT = 58 LBS

38" ALLEN

0.375 IN
0.75 IN DIA

1. ALL HARDWARE IS 316 STAINLESS STEEL.
2. DETECTABLE BY STANDARD METAL DETECTORS.
3. COMPRESSION MOLDED THERMOSET COMPOSITE - NO METAL REINFORCEMENT.
4. PASSED M306 H20/H25 PROOF LOAD.
5. WATERTIGHT (0.0 GPM)
6. ALL ACTUAL WEIGHTS AND DIMENSIONS ARE ±5% OF DRAWING.SHCS FASTENER

FASTENERS ARE ½ - 13 UNC. 3.5 IN LONG

THIS ASSEMBLY SHALL ONLY BE USED IN SPECIAL
CIRCUMSTANCES, WITH LRWRA APPROVAL.



NOTE:
All Castings Shall Be "Made In USA"

SANITARY SEWER

PERMIT REQUIRED

CONFINED SPACE

MADE IN USA

38" DIA

3 14"
2"

3 14"(2) PICK BAR

COVER SECTION

L I T T L E R O C K

NE WATER ONE FUTUREO

36" MANHOLE COVER

ASSEMBLY RING AND LID
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(4) CLOSED PICKHOLES

(1) PICKBAR

38" Ø

23 3 4" Ø

22" Ø

2"3"

(4) STACKING
LUGS (TYP)

MACHINED
SURFACE

11
2"

LID SECTION

LID BACK

PICKBAR  DETAIL

PICKHOLE  DETAIL

2 14"

1 3 8"1"

7
16"

3 3 4"

3 4"1" Ø H.R.S.
ROD

1 3 4" R
2 12" R

LRWRA STANDARD LID.
REFER TO DRAWING # 2.0

FOR DETAILS

MACHINED
SURFACE

REVERSIBLE
FRAME

EST. WEIGHT
360 POUNDS

46"
39 ¾"
38 14"

35 ¾"

2"
2" 2"

3
4"

NOTE:
All Castings Shall Be "Made In USA"

3 14"

L I T T L E R O C K

NE WATER ONE FUTUREO
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FRAME AND LID DETAILS
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M-PIC® MULTI-TOOL
PICKBAR

A A

39 1/8"
38 1/4"

6"

45 5/8"
Ø 36"

38" 1 9
/16

"
1 9

/16
"

REMOVE LIFT ASSIST & REMOVE COVER @ 90°

COVER IN 90° LOCKED POSITION

COVER IN 115° RESTING POSITION

(4) BOLT SLOTS 1" WIDE
ON A 42 1/2" Ø B.C.

1/2" FLAT FACE
GOTHIC

3/8" FLAT FACE
GOTHIC

L I T T L E R O C K

NOTE:
LID SHALL BE CAST IN
DUCTILE IRON.

NOTE:
ALL FRAMES TO BE BOLT DOWN.
LIDS SHALL NOT BE BOLT DOWN.
(ORDER BOLT DOWN LIDS ONLY IF
NEEDED).

SANITARY SEWER

CONFINED SPACE PERMIT REQUIRED

L I T T L E R O C K

NE WATER ONE FUTUREO

+IN*ED �ER*O ;/� MAN+O/E ASSEM%/Y

�� INC+ RIN* AND /ID

����
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L I T T L E R O C K

NE WATER ONE FUTUREO

36" COMPOSITE MANHOLE

COVER ASSEMBLY RING AND LID

2.14
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LITTLE ROCK

WATER RECLA IMA TION A UTHORITY

P E
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CR
AP
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NO
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ETA
L

H
S

- 2 5

MA D E  I N  U S A

SAN I T ARY  SEWER

INSTALLED 316 SS
LIFTING HOOK

.50 DIA BOLT HOLE (4)

LETTERING MOLDED TO
SUBSTRATE

LOGO MOLDED INTO
SUBSTRATE IN

CENTER POSITION

CONCEALED PICK
HOLE (2) 316 SS

INSERTS INSTALLED

FOUR 316 SS SHCS
FASTENERS (XYLAN COATED)

LETTERING MOLDED
INTO SUBSTRATE

MFR

NO
 M

ETA
L

MADE IN USA

HS
-2

5

ANCHOR HOLE
0.8 IN (4)

INSTALLED
NEOPRENE

GASKETA

A

43.3 IN
43.1 IN

36.0 IN
48.3 IN

4.6 IN
2.5 IN
0.8 IN

0 IN

41.1 IN

COVER SIDE
SECTION A-A

FRAME SECTION

COVER
COLOR = BLACK

WEIGHT = 170 LBS
FRAME

COLOR = BLACK
WEIGHT = 106 LBS

38" ALLEN

0.375 IN
0.75 IN DIA

1. ALL HARDWARE IS 316 STAINLESS STEEL.
2. DETECTABLE BY STANDARD METAL DETECTORS.
3. COMPRESSION MOLDED THERMOSET COMPOSITE - NO METAL REINFORCEMENT.
4. PASSED M306 H20/H25 PROOF LOAD.
5. WATERTIGHT (0.0 GPM)
6. ALL ACTUAL WEIGHTS AND DIMENSIONS ARE ±5% OF DRAWING.SHCS FASTENER

FASTENERS ARE ½ - 13 UNC. 3.5 IN LONG

THIS ASSEMBLY SHALL ONLY BE USED IN SPECIAL
CIRCUMSTANCES, WITH LRWRA APPROVAL.



1/2 NOMINAL
PIPE DIA.

CLASS I EMBEDMENT
MATERIAL COMPACTED TO
95% MODIFIED PROCTOR

TYPICAL TRENCH DETAIL RIGID / SEMI-RIGID PIPE BEDDING

LIGHTLY COMPACTED
SELECT NATIVE
BACKFILL
SELECT NATIVE BACKFILL
BACKFILL COMPACTED TO
95% MODIFIED PROCTOR
TO TOP OF PIPE

LIGHTLY COMPACTED
SELECT NATIVE

BACKFILL

CLASS I EMBEDMENT
MATERIAL COMPACTED TO

95% MODIFIED PROCTOR

TYPICAL TRENCH DETAIL FLEXIBLE PIPE BEDDING

MAXIMUM WIDTH OF EXCAVATION
FOR PIPE TRENCHES TABLE

NOMINAL PIPE DIAMETER (INCHES)

6, 8, 10,
12, 14, 15, 16,

18, 21,
24, 30

36

MAX. WIDTH OF TRENCH FROM TOP OF
PIPE TO 2' ABOVE TOP OF PIPE

2'-6"
3'-0"
3'-6"
4'-0"
4'-6"

2' MINIMUM FROM
TOP OF PIPE

TO START OF SLOPE

6" MIN.

DEPTH VARIES
MAXIMUM

16'-0"

6" MIN.

6" MIN.
O.D.

2' MINIMUM
FROM TOP

OF PIPE
TO START
OF SLOPE

NATURAL GRADE

L I T T L E R O C K

NE WATER ONE FUTUREO

TYPICAL TRENCH BEDDING DETAILS

FOR FLEXIBLE AND RIGID PIPE

3.0

NATURAL GRADE
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CLASS I EMBEDMENT
MATERIAL COMPACTED TO
95% MODIFIED PROCTOR

TRENCH DETAIL
RIGID / SEMI-RIGID

PIPE BEDDING
WITH STONE BACKFILL

LIGHTLY COMPACTED
SELECT NATIVE BACKFILL
SELECT NATIVE BACKFILL
BACKFILL COMPACTED TO
95% MODIFIED PROCTOR
TO TOP OF PIPE LIGHTLY COMPACTED

SELECT NATIVE
BACKFILL

CLASS I EMBEDMENT
MATERIAL COMPACTED

TO
95% MODIFIED

PROCTOR

MAXIMUM WIDTH OF EXCAVATION
FOR PIPE TRENCHES TABLE

NOMINAL PIPE DIAMETER (INCHES)

6, 8, 10,

12, 14, 15, 16,

18, 21,

24, 30

36

MAX. WIDTH OF TRENCH FROM TOP OF
PIPE TO 2' ABOVE TOP OF PIPE

2'-6"

3'-0"

3'-6"

4'-0"

4'-6"

2' MINIMUM FROM
TOP OF PIPE

TO START OF SLOPE

6" MIN.

DE
PT

H 
VA

RI
ES

MA
XI

MU
M

16
'-0

"

NATURAL GRADE

COMPACTED STONE
BACKFILL 90% MODIFIED
PROCTOR PER AHTD
SPECIFICATIONS

2' MINIMUM FROM
TOP OF PIPE

TO START OF SLOPE

6" MIN.

1/2"  NOMINAL
PIPE DIA.

TRENCH DETAIL
FLEXIBLE PIPE BEDDING
WITH STONE BACKFILL

NATURAL
GRADE

6" MIN.

O.D.

2'-0"
MIN.

2'-0"
MIN.

L I T T L E R O C K

NE WATER ONE FUTUREO

TRENCH BEDDING DETAILS FOR

FLEXIBLE AND RIGID PIPE WITH STONE BACKFILL

3.1
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1/2 NOMINAL
PIPE DIA.

SELECT NATIVE MATERIAL
COMPACTED TO
MIN. 75% MODIFIED
PROCTOR TO SPRINGLINE

TRENCH DETAIL FOR 4" SDR 21 PVC IN UNPAVED AREAS

SELECT NATIVE
BACKFILL COMPACTED
TO MIN. 75% MODIFIED
PROCTORVARIES

6" MIN.

L I T T L E R O C K

NE WATER ONE FUTUREO

TRENCH BEDDING DETAILS

FOR 4" SDR 21 PVC SERVICE PIPE

3.2

NATURAL GRADE
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4" SDR 21 PVC SERVICE PIPE



NOTE:
TEMPORARY CATCH
RISER MATERIAL TO
BE PVC PIPE.

SEWER LINE
OUT

EXISTING MANHOLE

SEWER LINE UNDER
CONSTRUCTION 2'-0"

"X
"

"Y
"90° BEND

6" MIN.

6"
8"

10"
12"
16"

 4"
6"
8"

10"
15"

"X" "Y"

GRADE

L I T T L E R O C K

NE WATER ONE FUTUREO

TEMPORARY DEBRIS CATCH

RISER DETAIL AND TABLE

4.0
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Manhole  Frame

Nonshrink
Grout Ring

Existing
 Manhole  Wall

Ramneck Tar
(required)

Manhole  Lid

L I T T L E R O C K

NE WATER ONE FUTUREO

STANDARD MANHOLE FRAME

REPLACEMENT DETAIL

4.1
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TYPICAL PIPE BURSTING OPERATION LAYOUT

WINCH AIR
COMPRESSOR

EXISTING
MANHOLE

PULLING
CABLE

INSERTION PIT VARIES

EXISTING SEWER
PIPE BEING BURST

VA
RI

ES

HDPE

R (min) =
25 x O.D.

MINIMUM

BURSTING TOOL
LENGTH

AIR HOSE FROM
COMPRESSOR

NATURAL GRADE

L I T T L E R O C K

NE WATER ONE FUTUREO

SEWER LINE REHABILITATION BY

PIPE BURSTING WITH HDPE PIPE DETAILS

4.2

· THE TOOL MUST BE LAUNCHED LEVEL.

· THE BOTTOM LENGTH OF THE INSERTION PIT BEFORE SLOPING UP TO THE
NATURAL GRADE SHALL BE 2 TIMES THE LENGTH OF THE BURSTING TOOL, OR
12 TIMES THE PIPE DIAMETER, WHICHEVER IS GREATER.
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CL

CL

SEE
DETAIL 'A'

L I T T L E R O C K

NE WATER ONE FUTUREO

SEAL HDPE AT

MANHOLE DETAILS

4.3

IN ORDER TO ALLOW UNIFORM
TRANSITION, SMOOTH OUT THE
INVERT OF MANHOLE WITH
NON-SHRINK GROUT (REQUIRED)

EXISTING BENCH

TERMINATE HDPE 4" INSIDE
MANHOLE WALL  (REQUIRED)

HDPE TO BE CENTERED ON THE
EXISTING SEWER PIPE (TYP.)

SLOPE GROUT FROM TOP OF HDPE TO
A POINT 4" ABOVE TOP OF EXISTING
SEWER PIPE ALONG MANHOLE WALL. (REQ.)
FINISH OFF INSIDE OF MANHOLE WITH
NON-SHRINK GROUT (REQUIRED)

DETAIL 'A'

FILL THE SPACE IN MANHOLE WALL, ALL THE WAY
AROUND HDPE PIPE WITH NON-SHRINK GROUT (REQ.)EXISTING

MANHOLE
WALL

CONCRETE MANHOLE ADAPTER
(CMA) FERNCO OR APPROVED

EQUAL. (REQUIRED)

EXISTING MANHOLE

EXISTING SEWER LINE

PIECES OF EXISTING
SEWER PIPE AFTER

PIPE BURSTING
PROCESS (TYPICAL)
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5'-0" MIN.

12" Min.

Existing
Manhole

12" Min.

L I T T L E R O C K

NE WATER ONE FUTUREO

SEALING HDPE AT

OUTSIDED DROPS DETAIL

4.4
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EXISTING SANITARY SEWER

HDPE

CLASS "B" CONCRETE

FULL ENCIRCLEMENT STAINLESS STELL
CLAMP WITH FULL LENGTH NEOPHRENE
GASKET

EXISTING DUCTILE
IRON PIPE

EXISTING OUTSIDE DROP

EXISTING
SANITARY

SEWER

EXISTING GRADE



NOTES:
§ EXPOSED HDPE AND CLAMP TO BE ENCASED
WITH A 6" MINIMUM OF CLASS 'B' CONCRETE.
§ JOINING THE TERMINAL ENDS OF THE HDPE
TOGETHER IN THE TWO DIRECTION INSERTION PIT
WITH MAXIMUM 1/2" GAP.

L I T T L E R O C K

NE WATER ONE FUTUREO

HDPE SPLICE DETAIL

4.5

HDPE

FULL ENCIRCLEMENT STAINLESS STEEL
CLAMP WITH FULL LENGTH NEOPHRENE GASKET

REMOVE TOP HALF OF
EXISTING SEWER LINE
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METHOD 'A' USES ONE LENGTH OF POLYETHYLENE TUBE, OVERLAPPED
AT THE JOINTS.

METHOD 'B' USES SEPARATE PIECES OF POLYETHYLENE TUBE FOR
THE BARREL OF THE PIPE AND THE JOINTS. THIS METHOD IS NOT

RECOMMENDED FOR BOLTED-TYPE JOINTS UNLESS AN ADDITIONAL
LAYER OF POLYETHYLENE IS PROVIDED OVER THE JOINT AREA AS IN

METHODS 'A' AND 'C'.

METHOD 'B'

METHOD 'A'

METHOD 'C' - EACH SECTION IS WRAPPED WITH A FLAT POLYETHYLENE SHEET.
METHOD 'C'

THE ANSI/AWWA C105/A21.5 STANDARD OUTLINES THREE METHODS OF
INSTALLING POLYETHYLENE ENCASEMENT/ SLEEVING.

L I T T L E R O C K

NE WATER ONE FUTUREO

INSTALLATION OF POLYETHYLENE

ENCASEMENT DETAILS

4.6

POLYETHYLENE TUBING SEWER PIPE

ADHESIVE TAPE

ADHESIVE TAPE SEWER PIPE

POLYETHYLENE
TUBE PIECES

ADHESIVE TAPE
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SEWER PIPE
POLYETHYLENE

FLAT SHEET



ROOF DOWNSPOUTS

RESIDENCE SERVICE CLEANOUT:

*showning prohibited connection to LRWRA Sewer Lateral.

LR
WRA OWNED SEWER LA

TERAL

LR
WRA OWNED SEWER LA

TERAL

ST
RE
ET

Unauthorized connections to Little Rock Water
Reclamation Authority's Collection System.
Defined by Little Rock City Ordinance number 17,965.
Allow rainwater or groundwater to enter the Little Rock
Water Reclamation Authority's Collection System and
hampering the homeowners service, as well as their
neighbors. when found, the homeowner will be notified
via registered mail.
Corrective action is required as soon as possible to
avoid enforcement actions.

Enters into the LRWRA Collection System of unwanted storm water runoff
generated during rainfall events.
Enters into the LRWRA Collection System through LRWRA Main and private
service line defects, roof downspouts, street drainage structures and
connections, and deteriorating manhole structures.

planned ground level access point located on the Private Service Lateral.
allows plumbers access to remove blockages in the private service lateral.
owned and maintained by the property owner.

from drop inlet showing prohibited connection to LRWRA Sewer Lateral.

LRWRA
MANHOLE
STRUCTURE

*DRAIN FROM
DOWNSPOUTS

*AREA DRAIN

L I T T L E R O C K

NE WATER ONE FUTUREO

TYPICAL PRIVATE RESIDENCE

SEWER SYSTEM LAYOUT

5.0

LRWRA MANHOLE STRUCTURE
a round concrete or brick structure that
allows LRWRA workers to access LRWRA owned sewer
mains in order to inspect, clean and repair manholes or pipes

LRWRA SEWER MAINS:
are round pipes that range in size from 6" to 60" in diameter
are constructed of various materials (Concrete, Cast Iron, PVC, etc.)
serve as the basic component of the transportation of sewage to
LRWRA treatment plants

DROP INLET - Street Drainage Structure
LINE FROM RESIDENCE CLEANOUT

PRIVATE SERVICE LATERALS
round pipe typically 4" in diameter, carries

sewage from a residence or building to the
LRWRA Sewer Mains, owned and

maintained by the property owner they serve
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AutoCAD SHX Text
* PROHIBITED CONNECTIONS....

AutoCAD SHX Text
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PLAN VIEW
SLOPE

SLO
PE SLOPE

SLO
PE

SECTION

L I T T L E R O C K

NE WATER ONE FUTUREO

ONE-WAY CLEANOUT DETAIL

5.1

4" CIP 1-WAY SINGLE CLEANOUT

ADJUSTABLE HOUSING

4" x 4" COMBINATION CLEANOUT WITH
BRASS COUNTERSUNK PLUGS
DRILLED AND TAPPED FOR
1/4" - 20 SCREWS

FLOW IN

GASKETED CLEANOUT PLUGS

EXISTING GRADE

PROTECTIVE CONCRETE PAD

4"

12" 12"

2'-
0"

2'-0"

4" x 4" COMBINATION CLEANOUT WITH
BRASS COUNTERSUNK PLUGS
DRILLED AND TAPPED FOR
1/4" - 20 SCREWS

PROTECTIVE CONCRETE PAD

FLOW IN
TO THE LRWRA
SEWER MAIN

TO THE LRWRA
SEWER MAIN
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PLAN VIEW

SECTION

SLO
PE SLOPE

SLOPE SLO
PE

2'-6"

2'-
0"

L I T T L E R O C K

NE WATER ONE FUTUREO

TWO-WAY DOUBLE

CLEANOUT DETAILS

5.2

ADJUSTABLE HOUSING

(2) 4" x 4" COMBINATION CLEANOUT WITH
BRASS COUNTERSUNK PLUGS
DRILLED AND TAPPED FOR
1/4" - 20 SCREWS

FLOW IN

GASKETED CLEANOUT PLUGS

FINAL GRADE

PROTECTIVE
CONCRETE PAD

4"

12" 12"

TO THE LRWRA
SEWER MAIN

(2) 4" x 4" COMBINATION CLEANOUT
WITH BRASS COUNTERSUNK PLUGS
DRILLED AND TAPPED FOR
1/4" - 20 SCREWS

PROTECTIVE
CONCRETE PAD

TO THE LRWRA
SEWER MAINFLOW IN

4" CIP 2-WAY DOUBLE CLEANOUT

Prepared By:  Andy Stallings

Updated: 7/10/2019 7:26:43 AM

Drawing Status:  APPROVED
Filename: 5.2.dwg



L I T T L E R O C K

NE WATER ONE FUTUREO

NEW CONSTRUCTION CONNECTION

TO HOUSE SERVICE DETAIL

5.3
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UNDISTURBED SOIL

6" MINIMUM OF
CLASS "B" CONCRETE

SEWER PIPE

APPROVED
PIPE MATERIAL

CLASS "B" CONCRETE

COUPLING CONNECTOR
REFER TO DRAWING

#5.6 FOR DETAILS

EXISTING GRADE EXISTING LATERAL SEWER LINE

ROMAC COMPRESSION FIT SERVICE CONNECTION
(OR APPROVED EQUAL)  CONSISTS OF:
PVC HUB
RUBBER SLEEVE
REFER TO DRAWING #5.5 FOR DETAILS



45°

L I T T L E R O C K

NE WATER ONE FUTUREO

NEW CONSTRUCTION

SERVICE WYE DETAIL

5.4

BEDDING AS REQUIRED FOR PIPE INSTALLATION
REFER TO DRAWING #3.0 OR #3.1 FOR DETAILS

CLASS "B" CONCRETE
(MIN. 1 CUBIC FOOT REQUIRED)

APPROVED PIPE MATERIAL (REQUIRED)
TO THE PROPERTY LINE WITH A MINIMUM
SLOPE OF 1/8" PER FOOT

TERMINATE WITH A
PLUGGED BELL
(REQUIRED)

PROPERTY LINE

MARKING TAPE OR SKI ROPE
TERMINATED AT GROUND

SURFACE IS REQUIRED

USE STANDARD WYE OR TAP
FITTINGS AS OUTLINED IN

THE LRWRA SPECIFICATIONS
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STAINLESS
STEEL BAND

DUCTILE IRON
SADDLE

CASTING

VIRGIN SBR
COMPOUNDED

SADDLE GASKET

TAP
OPENING SEWER PIPE

STAINLESS
STEEL BAND
BOLT
ASSEMBLY

STAINLESS
STEEL STRAP

CAST IRON SOIL PIPE
BELL & SPIGOT STUB

STAINLESS STEEL BAND
VIRGIN SBR COMPOUNDED SADDLE

GASKET DUCTILE IRON SADDLE CASTING

NUTS ARE TO BE TIGHTENED EVENLY,
ALTERNATING BETWEEN THEM, UNTIL A
TORQUE OF 10-20 FT. LBS. IS REACHED

STAINLESS STEEL STRAP TO BE
WRAPPED AROUND SEWER PIPE WITH

"THIS SIDE OUT" AS PRINTED ON THE
STRAP

SEWER
PIPE

SEWER
PIPE

COMPRESSION FIT SERVICE CONNECTION

COMPOSITE  SADDLE FOR DUCTILE IRON SERVICES

(FOR 12" & LARGER DIAMETER PIPE ONLY)

DUCTILE IRON
SADDLE CASTING

VIRGIN SBR
COMPOUNDED
SADDLE GASKET

TAP OPENING
SEWER PIPE

DUCTILE IRON
SADDLE CASTING

VIRGIN SBR COMPOUNDED
SADDLE GASKET

TAP OPENING
SEWER PIPE

BOLT ASSEMBLY

STAINLESS
STEEL STRAP

CAST IRON SOIL PIPE BELL
& SPIGOT STUB

VIRGIN SBR COMPOUNDED SADDLE GASKET DUCTILE IRON SADDLE
CASTING

NUTS ARE TO BE TIGHTENED EVENLY,
ALTERNATING BETWEEN THEM, UNTIL A
TORQUE OF 10-20 FT. LBS. IS REACHED

STAINLESS STEEL STRAP TO BE
WRAPPED AROUND SEWER PIPE WITH

"THIS SIDE OUT" AS PRINTED ON THE
STRAP

SEWER
PIPE

SEWER
PIPE

DUCTILE IRON
SADDLE CASTING

VIRGIN SBR
COMPOUNDED
SADDLE GASKET

TAP
OPENING

SEWER PIPE

L I T T L E R O C K

NE WATER ONE FUTUREO

SADDLE DETAILS

5.5
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6" O.D. 6"

4 STAINLESS
STEEL SEALING

BANDS

DISSIMILAR
SEWER PIPE

MATERIAL

FERNCO
STRONGBACK RC

SERIES COUPLING
or approved equal

CLASS "B"
CONCRETE

DISSIMILAR
SEWER PIPE

MATERIAL

FERNCO STRONGBACK
RC SERIES COUPLING
or approved equal

DISSIMILAR
SEWER PIPE
MATERIAL

MAX. SPACE BETWEEN
PIPE ENDS = 1/2"

FOUR (4)
STAINLESS STEEL
SEALING BANDS.

2'-0" Minimum

STAINLESS
STEEL SHEAR
RING

L I T T L E R O C K

NE WATER ONE FUTUREO

FLEXIBLE COUPLING DETAILS

5.6
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NOTE-

Sanitary Sewer Main

Provide transition to
Double Cleanout

as Required
Creek Channel

Grade

4" (20')single joint
DIP Class 51 w/

1% min slope Type "D" Encasement
Refer to drawing # 10.8
for details.

4" Service
Anchor Collar

1 CF Class 'B'
concrete

TYPICAL SERVICE LINE
CREEK CROSSING

· 4" Service Line Reinstatements crossing an existing creek channel shall be constructed
using 4" Ductile Iron Pipe (DIP).

· 4" Anchor Collar installed on the 4" service & a 12" Anchor Collar constructed around the
tap or wye connection on the new main as shown in the above detail if New Main is not
in Type "D" Encasement.

Toe Creek ChannelTop Creek Channel

4" Service
Anchor Collar

Sanitary Sewer Main

Type "D" Encasement
Refer to drawing # 10.8
for details.

4" (20')single joint
DIP Class 51 w/ 1%

min slope

EXPOSED SERVICE
LINE CREEK
CROSSING

Toe Creek ChannelTop Creek ChannelInstall Double
Cleanout  out
of immediate

Floodway

L I T T L E R O C K

NE WATER ONE FUTUREO

STANDARD SERVICE CREEK

CROSSING DETAILS

5.7

5' MIN.

Prepared By:  Scott Taylor

Updated: 7/29/2019 2:48:08 PM

Drawing Status:  APPROVED
Filename: 5.7.dwg



DWELLING

UPPER LATERALLOWER LATERAL

MAINLINE SEWER
(LRWRA)

STREET OR ALLEY

CURB AND GUTTER

TWO-WAY CLEANOUT

SIDEWALK

SEWER LATERAL

CLEANOUT CAP

SINGLE HUB
DOUBLE SWEEP
CLEANOUT

Notes:
1. This drawing is for illustration purposes only.
2. Field conditions may vary and dictate alternate variations.
3. Unique field conditions should be directed to LRWRA.

WYE OR TAP

INSTALL TWO-WAY CLEANOUT CENTERED
BETWEEN SIDEWALK AND BACK OF CURB
PER LRWRA STANDARDS

L I T T L E R O C K

NE WATER ONE FUTUREO

TYPICAL DWELLING SERVED BY A MAIN SEWER UNDER THE

STREET OR ALLEY WITH CURB AND SIDEWALK

5.8

CUSTOMERLRWRA
RESPONSIBILITY RESPONSIBILITY
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SINGLE HUB
DOUBLE SWEEP
CLEANOUT

Notes:
1. This drawing is for illustration purposes only.
2. Field conditions may vary and dictate alternate variations.
3. Unique field conditions should be directed to LRWRA.

WYE OR
TAP

DWELLING

Legend
Upper Lateral
Lower Lateral

MA
IN

LIN
E 

SE
W

ER
 (L

RW
RA

)

CU
RB

 A
ND

 G
UT

TE
R

SI
DE

W
AL

K

TWO-WAY CLEANOUT

ST
RE

ET
 O

R 
AL

LE
Y SEWER

LATERAL

INSTALL TWO-WAY CLEANOUT CENTERED
BETWEEN SIDEWALK AND BACK OF CURB
PER LRWRA STANDARDS

L I T T L E R O C K

NE WATER ONE FUTUREO

TYPICAL DWELLING SERVED BY A MAIN SEWER UNDER THE

STREET OR ALLEY WITH CURB AND SIDEWALK

5.9
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DWELLING

UPPER LATERALLOWER LATERAL

MAINLINE SEWER
(LRWRA)

STREET OR ALLEY

CURB AND GUTTER
TWO-WAY CLEANOUT

SIDEWALK

SEWER LATERAL

CLEANOUT CAP

SINGLE HUB
DOUBLE SWEEP
CLEANOUT

Notes:
1. This drawing is for illustration purposes only.
2. Field conditions may vary and dictate alternate variations.
3. Unique field conditions should be directed to LRWRA.
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Tension wires:  Shall be secured to all  terminal,
pull, or corner posts with stretcher bar bands.

Brace rail:  Shall be provided at all terminal, pull,
or corner posts halfway between the top rail and
ground level, and shall extend from such post to
the first adjacent line post.

Fabric:  All chain link fence fabric shall consist of
woven wire in the form of approximately uniform
square mesh, having parallel sides and horizontal
and vertical diagonals of approximately uniform
dimensions.

Gate Frame:  Shall be constructed of tubular members
assembled by use of malleable fittings or by welding.
All gates shall have one horizontal support extending
the width of the gate at the midpoints of vertical frame
members.  The complete frame shall be rigid and have
ample strength to be free from sag and twist.
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Hinges:  Shall be of heavy pattern, of adequate strength for gate,
with large bearing surfaces for clamping in position.  The hinge
shall be of the proper type to allow for 180 degree of swing.  The
hinge shall not twist or turn under the action of the gate.  The gate
shall be capable of being opened and closed easily by one person.

Latches and stops:  Shall be provided for all gates.
Gates shall have a drop bar latch.  Latches shall be set in
concrete and engage the plunger of the bar latch.

Expansion Sleeve:  Shall be the outside type, minimum 6"
in length and self centering.  Minimum thickness of material
from which sleeves shall be made will be .042".

Class "B" Concrete:  Shall be required for the embedment
of all posts and shall have a 28 day compressive strength
of at least 3000 P.S.I.

Posts: Shall be spaced equidistant on a maximum of 10'0" centers.
Class 7 Backfill 95%
Modified Proctor (Typ).

12" 12"

Truss Rod

Brace Rail

Fabric

Stretcher Bar Band

Top Rail

Stretcher
Bar

L I T T L E R O C K

NE WATER ONE FUTUREO

CHAIN LINK FENCE DETAILS

7.0

Class 'B' Concrete
Encasement Footing

Prepared By:  Scott Taylor

Updated: 8/6/2019 9:37:35 AM

Drawing Status:  APPROVED
Filename: 7.0.dwg

AutoCAD SHX Text
X    X    X    X    X    X    X    X    X    X    X    X    X    X    X    X   

AutoCAD SHX Text
X    X    X    X    X    X    X    X    X    X    X    X    X    X    X    X

AutoCAD SHX Text
X    X    X    X    X    X    X    X    X    X    X    X    X    X    X    X

AutoCAD SHX Text
X    X    X    X    X    X    X    X    X    X    X    X    X    X    X    X

AutoCAD SHX Text
X    X    X    X    X    X    X    X    X    X    X    X    X    X    X    X

AutoCAD SHX Text
X    X    X    X    X    X    X    X    X    X    X    X    X    X    X    X   

AutoCAD SHX Text
X    X    X    X    X    X    X    X    X    X

AutoCAD SHX Text
X    X    X    X    X    X    X    X    X    X

AutoCAD SHX Text
X    X    X    X    X    X    X    X    X

AutoCAD SHX Text
X    X    X    X    X    X    X

AutoCAD SHX Text
X    X    X    X    X    X    X

AutoCAD SHX Text
X    X    X    X    X    X    X    X

AutoCAD SHX Text
X    X    X    X    X    X    X

AutoCAD SHX Text
X    X    X    X    X    X    X

AutoCAD SHX Text
X    X    X    X    X    X    X    X

AutoCAD SHX Text
X    X    X

AutoCAD SHX Text
X    X    X

AutoCAD SHX Text
X    X    X

AutoCAD SHX Text
X    X    X

AutoCAD SHX Text
X    X    X

AutoCAD SHX Text
X    X    X



74
"

2"

9 3
/4"

9 3
/4"

96" Section Width Center to Center
(10 Boards & 10 Spaces)

4 51/64" ℄ to ℄

10"

27
 1/

4"

30
" M

in.
24

" M
in.

3 19/32" Sp Between
Fence Boards (Typ)

2 x 4 Treated
Fence Rail

Optional 1 x 4
Fence Board

Steel Post Cover
Steel Post

2 x 4
Fence Rail
(Typ)

Steel
Post

Class 'B'
Concrete
Footing

Steel Post

2 x 4 Fence
Rail (Typ)

FENCE PLAN VIEW

FENCE END VIEW

FENCE SECTION ELEVATION

Ruff-Nex (or approved equal) one step installation
square drive head self drilling heat treated ultra
coated steel screws.
-No pre drilling needed
-No plates needed
-Low profile pancake head - no need to countersink
-Oversized head eliminates the need for a washer
-Self drilling gimlet point guides fastener into wood
-Lubricious corrosion resistant coating for long life
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Use three back rails (6' fence), two
back rails (4', 5' fence), or 4 back rails
(8' fence) for more hold-down points.
Use only hot-dipped galvanized, or
stainless steel fasteners with a ring or
spiral shank to minimize warp and rust stains.
Treat the surfaces of fence boards with a
water-repellent solution to reduce the rate
that moisture is absorbed and released.
This solution should also have a good UV
inhibitor if you don't want the fence to gray.
Follow a regular maintenance program of
cleaning and refinishing every few years with
a "clear" or "toner" water repellent containing
UV inhibitors. This will revitalize a dingy
appearance caused by dirt, mildew or graying.
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1. Drive gates are to be made from full fence
panels.

2. For security, drive gate hardware (hinges
and drop rod) are to be installed on the
inside of gate section per manufacturers
instructions.

3. The Safety Hasp shall be a Bright Zinc
Steel Westward 4" Key Locking Hasp
model 4PE49 or approved equal.

4. Drive gate posts are to be 4 x 4 pressure
treated posts. The hinges are to be
mounted on the post flush, as shown.

FENCE NOTES

1 1/2" 1 1/2"

105 3/4" 105 3/4"

96"

9 3
/4"

9 3
/4"

27
 1/

4"
27

 1/
4"

74
"

18"

96" 6 5/8"6 5/8"

211 12"

6 1/4"

Class 7 Backfill
95% Modified
Proctor (Typ)

Class 'B'
Concrete
Footing

Drop Rod
2 x 4 Fence
Rails 3 Per
Gate (Typ)

Heavy Duty Gate Hinges
3 Per Gate (Typ)

6" Pressure
Treated
Fence Boards (Typ)

96"

Grade

GradeGrade
Class 'B'
Concrete
Footing

Class 7 Backfill
95% Modified
Proctor (Typ).

Locking Safety Hasp

GATE NOTES

L I T T L E R O C K
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TYPICAL WOOD PRIVACY

FENCE DETAILS
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5' CLASSIC
IRON FENCE

UNIVERSAL CAP

ROCKWOOD
RETAINING WALL
SYSTEM BLOCKS
or approved equal;
INSTALL PER
MANUFACTURER'S
INSTRUCTIONS.

BASE LEVELING PAD
(3/4" AGGREGATE WITH FINE)

DRAINAGE ROCK
(3/4" - 1" CLEAN

AGGREGATE)

GEOGRID
REINFORCEMENT

FILTER
FABRIC

COMPLETELY GROUT
FENCE POST INTO BLOCKS;
MIN. DEPTH OF 18" OR 1/3
HEIGHT OF FENCE,
WHICHEVER IS GREATER.

L I T T L E R O C K

NE WATER ONE FUTUREO

FENCES, POSTS AND

GUARDRAILS DETAILS
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TYPE 2

TYPE 3
§ BACKFILL LOOSELY TO A MINIMUM OF 12" ABOVE THE
     TOP OF THE PIPE, USING SELECT MATERIAL.
§ BACKFILL USING SELECT MATERIAL LIGHTLY
     COMPACTED TO THE TOP OF THE PIPE.
§ BED PIPE USING SELECT MATERIAL A MINIMUM OF 6".

TYPE 5

TYPE 4
§ BACKFILL LOOSELY TO A MINIMUM OF 12" ABOVE  THE
     TOP OF THE PIPE USING SELECT MATERIAL.
§ BACKFILL USING SELECT MATERIAL COMPACTED
     TO 80%  STANDARD  PROCTOR, AASHTO T99 TO THE
     TOP OF THE PIPE.
§ BED PIPE USING  CLASS  I  EMBEDMENT MATERIAL
     TO A DEPTH OF 1/8  THE PIPE DIAMETER A MINIMUM OF 6".
§ USE FILTER FABRIC AS SHOWN HERE AS A BOLD RED LINE.

TYPE 1

12
" M

in.

6" Min.

12
" M

in.

§ BACKFILL USING SELECT MATERIAL  LOOSELY  TO  A
     MINIMUM OF  12"  ABOVE THE  TOP OF THE PIPE.
§ BACKFILL USING CLASS I EMBEDMENT COMPACTED TO
     90%  STANDARD  PROCTOR, AASHTO T99 TO TOP OF PIPE.
§ BED PIPE USING  CLASS  I  EMBEDMENT MATERIAL TO A
      DEPTH OF 1/8 PIPE DIAMETER A MINIMUM OF 6".
§ USE FILTER FABRIC, AS SHOWN HERE WITH A BOLD RED LINE.

6" Min.

12
" M

in.
12

" M
in.

6" Min.

L I T T L E R O C K

NE WATER ONE FUTUREO

FORCE MAIN LAYING

CONDITIONS DETAILS

8.0

BACKFILL LOOSELY
USING SELECT MATERIAL

SPRINGLINE

BACKFILL USING SELECT MATERIAL
LIGHTLY COMPACTED TO THE
SPRINGLINE OF THE PIPE
-BACKFILL LOOSELY TO A MINIMUM
OF 12" ABOVE THE TOP OF THE
PIPE USING SELECT MATERIAL
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BLOCKING
FOR TEE

HORIZONTAL
BENDS

THRUST SUPPORT FOR
REDUCER CONNECTION

VERTICAL BENDS

GROUND
SURFACE

REINFORCING
BARS

GROUND
SURFACE

GROUND
SURFACE

§ ALL BLOCKING SHALL BE AGAINST
UNDISTURBED HAND DUG SOIL.
§ WHERE SOIL CONDITIONS MAKE IT
NECESSARY TO POUR CONCRETE BLOCKING
OVER JOINTS, THE ENDS OF THE ADJACENT PIPES
MUST HAVE A KICKER BLOCK TO RESIST ANY
MOVEMENT OF THESE JOINTS.

THRUST BLOCKING NOTES:

REINFORCING
BARS

L I T T L E R O C K

NE WATER ONE FUTUREO

THRUST BLOCKING DETAILS
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TYPE OF SOIL

SUGGESTED
SAFE BEARING

VALUES
(TONS/SQ. FT.)

FITTING
THRUST PER 100 psi PRESSURE THRUST (tons)

SOLID ROCK
HARD SLATE

MEDIUM SHALE
SOFT SHALE

DRY CLAY GRAVEL
SOFT CLAY

DRY SAND OR LOAM
WET CLAY

25
6
4
2
4

1.5
2.5

0.75

11 1/4°
15

22 1/2°
30
45
90

PLUG (DEAD END)

0.3
0.4
0.6
0.7
1.1
2.0
1.4

0.5
0.7
1.0
1.3
1.9
3.6
2.5

1.1
1.5
2.2
2.9
4.3
8.0
5.7

2.0
2.6
3.9
5.2
7.7

14.2
10.1

3.1
4.1
6.1
8.1

12.0
22.2
15.7

4.4
5.9
8.8

11.7
17.3
32.0
22.6

6.9
9.2

13.8
18.3
27.1
50.0
35.3

10.0
13.3
19.9
26.3
39.0
72.0
50.3

13.6
18.1
27.0
35.3
53.0
98.0
69.3

17.7
23.6
35.3
46.8
69.2

128.0
90.5

6" 8" 12" 16" 20" 24" 30" 36" 42" 48"
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AND COLLAR BEARING TABLE

8.2

Prepared By:  Scott Taylor

Updated: 7/15/2019 1:13:18 PM

Drawing Status:  APPROVED
Filename: 8.2.dwg



SECTION

PLAN VIEW

12" Max.

Varies Per Field Condition

Pea Gravel or
Crushed Stone

Flow

6" Class 7 Backfill 95% Modified
Proctor On Filter Fabric. (Typ.)

Check Valve
Gate Valve

ENLARGEMENT
NTS

Thrust Block
(Per Engineer)

Thrust Block
(Per Engineer)

LPSS Main

LRWRA Standard MH Cone Section. Refer To
Drawing # 1.0 For Details.

1" Threaded
Nipple

L I T T L E R O C K

NE WATER ONE FUTUREO

TYPICAL FLUSHING

STATION CONNECTION

8.3

LPSS Main
(2"-8" Dia.)

Valve Box & Fully Ported
Ball Valve Sized per LPSS Main

Final Grade

LRWRA Standard MH Ring & Lid
(Required).  Refer to Drawing # 2.0 for Details

(2" - 8" dia.)

1" x Main Line Dia. Wye

LPSS Main (2" - 8" dia.)

1" x Main Line Dia. Wye

Flow

45° Ell

45° Ell

1"Ø Pipe

1"Ø Pipe

Thrust Block
(Per Engineer)

LRWRA Standard MH Cone Section. Refer To
Drawing # 1.0 For Details.

Thrust Block
(Per Engineer)

Valve Box & Fully Ported Ball
Valve sized per LPSS Main

LPSS Main
(2"-8" Dia.)

LPSS Main
(2"-8" Dia.)

LPSS Main
(2"-8" Dia.)

45° Ell
45° Ell
1"Ø Pipe

1" x Main Line dia. Wye

Flow

Prepared By:  Scott Taylor

Updated: 7/31/2019 9:40:23 AM

Drawing Status:  APPROVED
Filename: 8.3.dwg



Valve Box Lid Is To Have
The Word "sewer" Cast In

Top

Tamped
Back Fill

Valve Box

Valve

Sewer Main

Concrete Cap Blocking

Tamped
Back Fill

2" x 2" Operating Nut.
Gate Valve Shall
Open When Turned
Counterclockwise.

Valve Box
Extension

Adjust Valve Box To
Grade

Grade

Sewer Main

L I T T L E R O C K

NE WATER ONE FUTUREO

GATE VALVE DETAIL
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Stainless Steel Combination
A.R.I. Sewage Air Release Valve

Ford 18-8 Stainless Steel
Tapping Sleeve (or
preapproved equal)

complete with Stainless
Steel nuts and bolts - required

Full Port Gate
or Ball Valve

Flanged DIP Spool
Piece (as required)

3/4" Brass Test Plug and Buna-N
outlet gasket (or preapproved

equal) - required

48" I.D. Precast Manhole

Vent Pipe to match
Valve size

Precast Flat Top

LRWRA Standard Ring and Lid. Refer
to drawing #2.0 for details

Required - Use Tylox SuperSeal, or approved equal
Required - Use Ramneck Tar, or approved equal

8" min. Gravel "C" Ballast
with Filter Fabric. Filter

Fabric is shown here with a
bold line

Sewer Pipe. Joint must be installed
on level grade.

Grade

TAPPING SLEEVE SIZING

Pipe Size Tapping
Sleeve Size

4" to 12"

Larger than 12"

Pipe Size  x 2

Pipe Size  x  4

48
"

24
" Screen

12"Grade

A.R.I. VALVE SIZING

Pipe Size Valve Size

3" - 10" 2"

12" - 16" 3"

18" - 22" 4"

24" - 48" 6"

50" - 96" 8"

L I T T L E R O C K
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COMBINATION SEWAGE - AIR

RELEASE VALVE DETAILS
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POINT 'B'

FLOW

POINT 'A'

NOTE: KEY STONE INTO THE DITCH BANKS AND EXTEND IT
BEYOND THE ABUTMENTS A MINIMUM OF 18" TO PREVENT
OVERFLOW AROUND DAM.

'L' = THE DISTANCE SUCH THAT POINTS 'A' AND 'B' ARE OF
EQUAL ELEVATION.

VIEW LOOKING UP STREAM

SECTION A-A

SPACING BETWEEN
CHECK DAMS

18"

24
"

24
"

8'-0"

'L'

6"

L I T T L E R O C K
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ROCK CHECK DAM
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SECTION B - B

B

B

A

TAMP BACKFILL

SECTION A - A

A

WILLOW CUTTING AND
PLANTING SHOULD BE

PERFORMED WHEN
PLANT MATERIAL IS

DORMANT.

WOVEN "LIVE"
STAKES

3/4" - 1 1/2" DIA.
(20-40mm)

8"-12"
(200-300mm)

WOVEN BRANCHES
APPROXIMATE. 1/2" DIA.
(15mm)

BACKFILL

8"-12"
(200-300mm)

WOVEN WILLOW (LIVE) CHECKDAMS
ACT AS VELOCITY DISSIPATORS TO
REDUCE GULLY DOWNCUTTING

CHANNEL
BOTTOM CHANNEL

BOTTOM

L I T T L E R O C K

NE WATER ONE FUTUREO

WOVEN WILLOW

CHECK DAM
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POINT `B'
POINT `A'

A

A

ROCK SPILLWAY

1.  PLACE BALES PERPENDICULAR TO FLOW.
2.  EMBED THE BALE 4" (100mm) INTO THE SOIL AND "KEY" THE END BALES INTO

THE CHANNEL BANKS TO PREVENT FLOW AROUND THE BALES.
3.  BALES PLACED IN A ROW WITH ENDS  TIGHTLY ABUTTING.
4.  POINT "A" SHALL BE HIGHER THAN POINT "B".
5.  SPILLWAY HEIGHT SHALL NOT EXCEED 24" (0.6m).

NOTES:

FILTER FABRIC
(OPTIONAL)

PONDING HEIGHT

SEDIMENT STORAGE

FLOW

EMBED STRAW BALE 4"
(100mm) MINIMUM INTO
SOIL

SECTION A - A

STRAW BALES
TIGHTLY ABUTTING

DRAIN ROCK
11/2" min (40mm)

TOE OF BANK

KEY BALE INTO
BANK AT BOTH

ENDS OF BARRIER

WOODEN STAKE OR
REBAR DRIVEN

THROUGH BALE.
TYPICAL 2 PER

BALE

ROCK SPILLWAY

VIEW LOOKING UPSTREAM

PLAN

FL
OW

TO
E 

OF
 B

AN
K

TO
P 

OF
 B

AN
K

FL
OW

FL
OWFLOW

L I T T L E R O C K
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SEMI-PERVIOUS STRAW BALE

SEDIMENT BARRIER
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2:1  SLOPE

SECTION B - B

SECTION A - A

FLOW FL
OW

PLAN

FL
OW

A

A

(1.5-1.8m)

PONDING HT.

NOTES:
1. THE STRAW BALES SHALL BE PLACED ON SLOPE CONTOUR.
2. BALES TO BE PLACED IN A ROW WITH THE ENDS TIGHTLY ABUTTING.
3. KEY IN BALES TO PREVENT EROSION OR FLOW UNDER BALES.

EMBED STRAW BALE 4"
(100mm) MINIMUM INTO
SOIL

5'-6"

ANGLE STAKE TOWARD
PREVIOUS BALE TO
PROVIDE TIGHT FIT

WOODEN STAKE OR
REBAR DRIVEN

THROUGH BALE.

L I T T L E R O C K

NE WATER ONE FUTUREO

STRAW BALE DIKE
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PLAN VIEW

SECTION A-A

A

AWOOD STAKES
OR METAL

REBAR

DRAIN
GRATE

LESS
THAN 5%

SLOPE

PONDING
HEIGHT

STRAW  BALES

GRAVEL
BACKFILL

GRAVEL
BACKFILL

STRAW BALES
TIGHTLY STACKED
OR OFFSET
CORNERS AS
SHOWN

NOTES:

1.   DROP INLET SEDIMENT BARRIERS ARE TO BE USED FOR SMALL, NEARLY LEVEL
DRAINAGE   AREAS. (LESS THAN 5%)

2.  EMBED THE BALES 4" (100mm) INTO THE SOIL AND OFFSET CORNERS OR PLACE
BALES WITH ENDS TIGHTLY ABUTTING. GRAVEL BACKFILL WILL PREVENT EROSION
OR FLOW AROUND THE BALES.

3.  THE TOP OF THE STRUCTURE (PONDING HEIGHT) MUST BE WELL BELOW THE
GROUND ELEVATION DOWNSLOPE TO PREVENT RUNOFF FROM BYPASSING THE
INLET.  EXCAVATION OF A BASIN ADJACENT TO THE DROP INLET OR A TEMPORARY
DIKE ON THE DOWNSLOPE OF THE STRUCTURE MAY BE NECESSARY.

DROP
INLET EMBED STRAW

BALE 4" (100mm)
MIN. INTO SOIL.

L I T T L E R O C K

NE WATER ONE FUTUREO

STRAW BALE / GRAVEL

DROP INLET SEDIMENT BARRIER
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STRAW ANCHORING

SPREAD
STRAW

MULCH
(TYPICAL)

NOTES:
1.  ROUGHEN SLOPE WITH BULLDOZER
2.  BROADCAST SEED AND FERTILIZER.
3.  SPREAD STRAW MULCH 3" (76mm) THICK.

(2 1/2 TONS PER ACRE)
4.  PUNCH STRAW MULCH INTO SLOPE BY
     RUNNING BULLDOZER UP AND DOWN SLOPE.

`TRACKING' WITH MACHINERY ON
SANDY SOIL PROVIDES ROUGHENING
WITHOUT UNDUE COMPACTION.

L I T T L E R O C K

NE WATER ONE FUTUREO

STRAW ANCHORING
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TRACKING

CONTOUR FURROWS

`TRACKING' WITH MACHINERY UP AND
DOWN THE SLOPE PROVIDES
GROOVES THAT WILL CATCH SEED,
RAINFALL AND REDUCE RUNOFF.

GROOVES WILL CATCH SEED,
FERTILIZER, MULCH,
RAINFALL AND DECREASE
RUNOFF.

3
1MAXIMUM

50'
(15m) 6" MIN

(150mm)
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6"
 M

IN
26

" M
IN

1. SILT FENCE SHALL BE CONSTRUCTED BEFORE UPSLOPE GROUND COVER IS REMOVED. CLEARING, GRUBBING, AND
STUMPING CAN OCCUR BEFORE SILT FENCE INSTALLATION IF GROUND COVER IS NOT REMOVED.

2. WHERE POSSIBLE, SILT FENCE SHALL BE PLACED ON THE FLATTEST AREA AVAILABLE.
3. A RUN OF SILT FENCE SHOULD FOLLOW THE CONTOUR AS CLOSE AS POSSIBLE WITH THE ENDS TURNED UPSLOPE TO

POND WATER BEHIND THE FENCE.
4. THE STAKES SHALL BE PLACED ON THE DOWN SLOPE SIDE OF THE GEOTEXTILE. THE STAKES SHALL BE A MIN. OF 2x2

NOMINAL (1-1/2" x 1-1/2" ACTUAL) HARDWOOD STAKE OF SOUND QUALITY. T-POSTS MAY BE SUBSTITUTED IF GROUND
CONDITIONS REQUIRE.

5. WHERE TWO SILT FENCE SECTIONS ARE COMBINED INTO ONE RUN THE END STAKES SHALL BE CONNECTED TOGETHER,
NOT SIMPLY OVERLAPPED.

6. IF RUNOFF OVERTOPS THE SILT FENCE, FLOWS AROUND THE ENDS, OR IN ANY OTHER WAY BECOMES A CONCENTRATED
FLOW, ONE OF THE FOLLOWING SHALL BE PERFORMED, AS APPROPRIATE: 1) AN ADDITIONAL RUN OF SILT FENCE SHALL BE
PLACED UPSTREAM, 2) THE LAYOUT OF THE SILT FENCE SHALL BE CHANGED, 3) ACCUMULATED SEDIMENT SHALL BE
REMOVED, OR 4) OTHER PRACTICES SHALL BE IMPLEMENTED.

7. INSPECT AND REPAIR FENCE AFTER EACH STORM EVENT AND REMOVE SEDIMENT WHEN NECESSARY.  MAX.
RECOMMENDED STORAGE HEIGHT IS 9" (225mm).

8. REMOVED SEDIMENT SHALL BE DEPOSITED TO AN AREA THAT WILL NOT CONTRIBUTE  SEDIMENT OFF-SITE AND CAN BE
PERMANENTLY STABILIZED.

STAKE SPACING 2.0522-0" O.C.

FINISHED
GRADE

STEEL T-POST OR WOOD STAKE 36"
(1m) HIGH MAX.

SILT FENCE FABRIC

WIRE OR ZIP TIES TO
SECURE FABRIC TO
UPSTREAM SIDE OF POST

FLOW

FLOW

FLOW

PONDING HEIGHT

INSTALLATION
WITHOUT

TRENCHING
DETAIL

 TRENCH DETAIL

9" MAX.
(225mm)

STORAGE HT.

12" MIN. (300mm)

8" (200mm)

3/4" (20mm) MIN.
DRAIN ROCK

4"x6" (100 X 150mm)  TRENCH
WITH COMPACTED  BACKFILL

STEEL T-POST
OR WOOD STAKE

SILT FENCE
FABRIC

SILT FENCE
FABRIC

STEEL T-POST OR
WOOD STAKE

GEOTEXTILE FILTER FABRIC
EMBEDDED A MIN. OF 6" INTO

GROUND WITH A MIN. OF 8" OF
FABRIC BELOW GRADE

PONDING HEIGHT

12" MIN. (300mm)
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SLOPE DIRECTION

INSTALLATION WITH J-HOOKS OR `SMILES' INCREASE SILT FENCE EFFICIENCY.

SLOPE DIRECTION

STEP 1
CONSTRUCT LEG

STEP 3
CONSTRUCT LEG 2

STEP 2
CONSTRUCT DAM

SLOPE DIRECTION SLOPE DIRECTION
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INSTALLATION WITH J-HOOKS WILL INCREASE SILT FENCE EFFICIENCY AND
REDUCE EROSION-CAUSING FAILURES.

STEP 2
CONSTRUCT SIDE 2

STEP 1
CONSTRUCT A DAM

STEP 3
CONSTRUCT J-HOOKS

AS NEEDED

2 SLOPE DIRECTIONS

SIDE 1

VALLEY

DAM

VALLEYVALLEY

2 SLOPE DIRECTIONS 2 SLOPE DIRECTIONS

SIDE 1
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Discreet segments of silt fence, installed with
J-hooks or `smiles' will be much more
effective.

Incorrect - Do Not layout "perimeter
control" silt fences along property lines.
All sediment laden runoff will concentrate
and overwhelm the system.

1 ACRE

1 ACRE

FAILURE

0.3 ACRE 0.3 ACRE

0.3
 A

CR
E

Correct - Install J-hooks

AutoCAD SHX Text
P

AutoCAD SHX Text
L

AutoCAD SHX Text
P
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L
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FABRIC
POST

J-HOOKS OR `SMILES'
ARE PREFERABLE TO

LINEAR INSTALLATION

LOCATE FENCE 6' - 9'
(2-3m) FROM TOE OF
SLOPE TO ALLOW
PONDING

TRENCHING METHOD

'BEST' T-POST WITH
ATTACHMENT TO POST

'BEST' STATIC SLICING METHOD
BACK VIEW

8 -12"
 (200-300mm)

FABRIC ABOVE
GROUND

TRACTOR
OPERATION

ROLL OF SILT FENCE

HORIZONTAL CHISEL POINT

SLICING BLADE

`BEST' STATIC SLICING METHOD
SIDE VIEW

8-12"
(200-300mm)

WIRE OR
CABLE TIES6-9'

(2-3M)

USE STEEL T-POST IF CANNOT
ACHIEVE 500mm DEPTH WITH
WOOD POSTS.

POSTS
20"

(500mm)

4" (100mm)

6" (150mm)



L I T T L E R O C K

NE WATER ONE FUTUREO

CURB INLET

SEDIMENT BARRIER (SAND BAGS)

9.12

Prepared By:  Scott Taylor

Updated: 7/30/2019 10:27:07 AM

Drawing Status:  APPROVED
Filename: 9.12.dwg

SPILLWAY

A

A
BACK OF SIDEWALK

TIGHTLY STACKED GRAVEL
FILLED SANDBAGS CATCH BASIN

CURB INLET
GRATING

BACK OF CURB

PLAN VIEW

CURB INLET
GRATING SIDEWALK

SPILLWAY

PONDING
HEIGHT

CATCH
BASIN

SECTION A - ANOTES:

1. PLACE CURB TYPE SEDIMENT BARRIERS ON GENTLY SLOPING STREET SEGMENTS WHERE WATER CAN
POND AND ALLOW SEDIMENT TO SEPARATE FROM RUNOFF.

2. SANDBAGS, OF EITHER BURLAP OR WOVEN GEOTEXTILE FABRIC, ARE FILLED WITH GRAVEL, LAYERED
AND PACKED TIGHTLY.

3. LEAVE ONE SANDBAG GAP IN THE TOP ROW TO PROVIDE A SPILLWAY FOR OVERFLOW.
4. INSPECT BARRIERS AND REMOVE SEDIMENT AFTER EACH STORM EVENT. SEDIMENT AND GRAVEL MUST

BE REMOVED FROM THE TRAVELED WAY IMMEDIATELY.

FLOW
FLOW

TIGHTLY STACKED
GRAVEL FILLED
SANDBAGS
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6" (150mm)

A
E

B
C

D
CL

Locate Groin `A'  at the intersection of the flow line and the
eroding bank.  Locate point `B' by drawing line E parallel to
flow line and crossing the tip of groin `A'.  Groin `C' is located
such that AC is twice AB.  Groin `D' is located by projecting a
line across the tips of Groin `A'  and Groin `C'.

DOUBLE WING
DEFLECTORS

SINGLE WING DEFLECTOR

W

TOP OF BANK

RIPRAP, RENO MATTRESS, ARTICULATED
BLOCK OR OTHER REVETMENT

NORMAL STREAM
LEVEL

W
2 MAX

W
4 MAX

OF FLOW

KEY DEFLECTOR
INTO STREAMBED

ROCK
(TO BE 1.5' (0.5m)  DIA.)

TOP OF BANK

CROSS SECTION

A METHOD OF LOCATING DEFLECTORS
(GROINS)

STREAMBED

12"
(300mm)

12"
(300mm)
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TYPICAL SECTION

2
1OR FLATTER

" T " CLASS 1 OR CLASS 2
DESIGNED STONE SIZE

SMOOTH FOUNDATION
UNDER FILTER

FILTER FABRIC OR SAND
AND GRAVEL FILTER

6" (150mm) MIN. THICK

KEYWAY AT TOE
OF SLOPE

" T "

" T
 "

NOTES:
1. " T " = THICKNESS: THICKNESS SHALL BE DETERMINED BY THE ENGINEER.
2. MIN. THICKNESS SHALL BE 1.5x THE MAX. STONE DIA. (NEVER LESS

THAN 6" (150mm).



L I T T L E R O C K

NE WATER ONE FUTUREO

ROCK LINED CHANNEL

9.15

Prepared By:  Scott Taylor

Updated: 7/22/2019 1:55:29 PM

Drawing Status:  APPROVED
Filename: 9.15.dwg

TYPICAL SECTION

DESIGN HEIGHT (" H "), WIDTH AND STONE SIZE SHALL
BE DETERMINED BY THE ENGINEER

DESIGN HIGH WATER (DEPTH
DEPENDENT UPON FLOW)

OR FLATTER
2

1

" H
 "

2" (50mm) MIN. DIA. DRAIN ROCK.
(LARGER STONE SHALL BE USED

DEPENDENT UPON GRADIENT,
SOIL TYPE, AND DESIGN FLOW.)

FILTER FABRIC
6" 

(15
0m

m)
MI

N.
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· Useful in large rivers, lakes, high velocity.

· Allows full dewatering.
· Relatively expensive.
· Not really appropriate for small streams.
· Requires staging and heavy equipment access areas.

WATER-FILLED GEOTEXTILE
(AQUA DAM)

SHEET PILE ENCLOSURES

Ease and speed of deployment and the
protection of the wetland environment.
Allows partial dewatering.
Construction and repairs to seawalls and groins.
Silt containment and sediment collection.
Can be designed for small streams to large rivers.
Erosion control through diversion or containment.
Moderately expensive.

WATER-FILLED
GEOTEXTILE
(AQUA DAM)

SAND BAG/GRAVEL BAG TECHNIQUE

· Inexpensive.
· Difficult to dewater.
· Labor intensive to install and remove.
· Sand may be deposited in stream if bags break,

better to use clean gravel.

SAND/GRAVEL BAGS
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GEOTEXTILES, SILT BARRIERS, CURTAINS

· Used in slow water or lakes only.
· Inexpensive.
· Does not allow dewatering.
· Not very effective especially when removing.

COFFER DAMS

· Temporary, portable Coffer Dam,
water diversion or fluid retention
system for use in open water up
to 12 feet deep.

· Free standing - many types
available.

· Easy installation.
· Allows partial dewatering.
· Can be designed for large and

small streams.
· Relatively expensive.

COFFER DAM

GEOTEXTILES/SILT
BARRIERS/CURTAINS
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FL
OW

6" (150mm)

LONGITUDINAL
ANCHOR TRENCH

INTERMITTENT
CHECK SLOT

TYPICAL INSTALLATION
WITH EROSION CONTROL

BLANKETS OR TURF
REINFORCEMENT MATS

OVERCUT CHANNEL 2"
(50mm) TO ALLOW BULKING

DURING SEEDBED
PREPARATION

6" (150mm) MIN.
OVERLAP

EXCAVATE CHANNEL
TO DESIGN GRADE

AND CROSS SECTON

LONGITUDINAL
ANCHOR TRENCH

NOTES:
1. DESIGN VELOCITIES EXCEEDING 2-FT/SEC (0.5m/sec) REQUIRE TEMPORARY BLANKETS, MATS

OR SIMILAR LINERS TO PROTECT SEED AND SOIL UNTIL VEGETATION BECOMES ESTABLISHED.
2. GRASS-LINED CHANNELS WITH DESIGN VELOCITIES EXCEEDING 6-FT/SEC (2m/sec) SHOULD

INCLUDE TURF REINFORCEMENT MATS.

SHINGLE-LAP SPLICED ENDS OR BEGIN
NEW ROLL IN AN INTERMITTENT CHECK

SLOT

PREPARE SOIL AND APPLY
SEED BEFORE INSTALLING

BLANKETS, MATS OR OTHER
TEMPORARY CHANNEL LINER

SYSTEM

DESIGN DEPTH

6" (150mm) 6" (150mm)
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GRASS-LINED

FILTER
FABRIC

ROCK
CENTER

6"-9"
(150-225mm)

KEY IN FABRIC

CHANNEL LINER

6" - 9"
(150-225mm) KEY

IN FABRIC

ROCK CENTER FOR BASE FLOW

FILTER
FABRIC

TYPICAL PARABOLIC CHANNEL
CROSS-SECTIONS

TYPICAL V-SHAPED CHANNEL
CROSS-SECTIONS

DESIGN DEPTH

OVERCUT CHANNEL 2" (50mm)
TO ALLOW BULKING DURING

SEEDBED PREPARATION AND
GROWTH OF VEGETATION.

FILTER
FABRIC

ROCK CENTER
FOR BASE FLOW

TYPICAL TRAPEZOIDAL CHANNEL
CROSS-SECTION

ANCHOR
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A A

50' (15m) MIN.

12' MIN.
(3.6m)

SECTION A - A

DIVERSION RIDGE REQUIRED
WHERE GRADE EXCEEDS 2%

ROADWAY

FILTER FABRIC

2% OR GREATER

PLAN
NOTES:

1. THE ENTRANCE SHALL BE MAINTAINED IN A CONDITION THAT WILL PREVENT TRACKING OR
FLOWING OF SEDIMENT ONTO PUBLIC RIGHT-OF-WAYS.  THIS MAY REQUIRE TOP DRESSING,
REPAIR AND/OR CLEAN OUT OF ANY MEASURES USED TO TRAP SEDIMENT.

2. WHEN NECESSARY, WHEELS SHALL BE  CLEANED PRIOR TO ENTRANCE ONTO PUBLIC
RIGHT-OF-WAY.

3. WHEN WASHING IS REQUIRED, IT SHALL BE DONE ON AN AREA STABILIZED WITH CRUSHED STONE
THAT DRAINS INTO AN APPROVED SEDIMENT TRAP OR SEDIMENT BASIN.

STRAW BALES, SANDBAGS,
OR CONTINUOUS BERM

OF  EQUIVALENT HEIGHT

SPILLWAY

SUPPLY WATER TO WASH
WHEELS IF NECESSARY

20
' (6

m) R

FL
OW

FLOW

FLOW FLOW

NOTE:
USE SANDBAGS, STRAW
BALES OR OTHER
APPROVED METHODS TO
CHANNELIZE RUNOFF TO
BASIN AS REQUIRED.

RO
AD

W
AY

DIVERSION RIDGE

2" - 3" (50-75mm) COURSE
AGGREGATE MIN. 6"

(150mm) THICK
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4.0
 x 

`D
'

MI
N.

NOTES:
1. 'La' = LENGTH OF APRON.  DISTANCE 'La' SHALL BE OF SUFFICIENT

LENGTH TO DISSIPATE ENERGY.
2. APRON SHALL BE SET AT A ZERO GRADE AND ALIGNED STRAIGHT.
3. FILTER MATERIAL SHALL BE FILTER FABRIC OR 6" (150mm) THICK MIN.

GRADED GRAVEL LAYER.

PLAN

SECTION

ROCK d50 50% SHALL BE LARGER
THAN 6" (150mm) MIN. DIA.

'La' = 4.5 x 'D' MIN.
'D' = PIPE DIAMETER

0.5 x 'D'
MIN.

'D'

'd'

OVERFLOW
ELEVATION

RECEIVING
ELEVATION

FILTER
MATERIAL

THICKNESS ('d') = 1.5 x MAX. ROCK DIAMETER - 6" (150mm) MIN.

PIPE

PIPE

GRADED
GRAVEL

APRON
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BACK OF SIDEWALK

SANDBAGS  TO
OVERLAP ONTO CURB

CATCH BASIN
CURB INLET
GRATING

BACK OF CURB

RUNOFF

RUNOFF

TIGHTLY  STACKED GRAVEL
FILLED SANDBAGS

PLAN VIEW

NOTES:

1. PLACE CURB TYPE SEDIMENT BARRIERS ON GENTLY SLOPING STREET SEGMENTS,
WHERE WATER CAN POND AND ALLOW SEDIMENT TO SEPARATE FROM RUNOFF.

2. SANDBAGS OF EITHER BURLAP OR WOVEN 'GEOTEXTILE' FABRIC, ARE FILLED WITH
GRAVEL, LAYERED AND PACKED TIGHTLY.

3. A GAP EQUIVALENT TO 'ONE SANDBAG' IN THE TOP ROW TO PROVIDE A SPILLWAY FOR
OVERFLOW.

4. INSPECT BARRIERS AND REMOVE SEDIMENT AFTER EACH STORM EVENT.   SEDIMENT
AND GRAVEL MUST BE REMOVED FROM THE TRAVELED WAY  IMMEDIATELY.

SPILLWAY

GAP
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FLOW
3' (1m)

MINIMUM

6' (2m)

SIDEWALK

CURB

SD
Cvr.

TYPICAL APPLICATION
PERIMETER SEDIMENT BARRIER

SAND, AGGREGATE
OR SOIL FILL

FRONT VIEW

LOCATE DRAINAGE CHAMBER AT LOW SPOT FOR
ADEQUATE DRAINAGE OF PONDED STORM WATER

HOG RING
FASTENER

WOVEN OR
NON-WOVEN

GEOSYNTHETIC
FABRIC

SIDE VIEW

APPROX.
12"

(300mm)

8"-16"  (200-400mm)
PONDING HEIGHT

100' (30m) MAX.2:1

FLOW

INLET GRATE

BERM PERIMETER
SEDIMENT BARRIER
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NOTES:

1. COIR ROLLS: EASY TO INSTALL; PREPARE SOIL, INCLUDING CLEANING ALL THE WEEDS (SPRAY A HERBICIDE IF
NECESSARY) AND GRADING. THE SURFACE OF THE SOIL SHOULD BE SMOOTH AND FREE OF ROCKS, ROOTS AND OTHER
OBSTRUCTIONS.

2. COIR MATS: ROLL THE MAT ACROSS THE SLOPE; START AT THE TOP OF THE SLOPE BY ANCHORING THE MAT IN A 6" DEEP
AND 6" WIDE ANCHOR TRENCH; STAPLE (8" METAL STAPLES OR 12" WOODEN WEDGES ARE RECOMMENDED); BACKFILL
AND COMPACT; CUT A WHOLE IN THE MAT WHERE NEED TO PLANT PERENNIAL GROUND COVERS.

3. DRY COIR ROLLS HAVE MORE STRENGTH AND DURABILITY THAN VEGETATED COIR ROLLS; SLOW DEGRADING COIR FIBER
LAST LONGER PROVIDING EROSION PROTECTION, THEREBY ALLOWING SUFFICIENT TIME TO ESTABLISH A SUSTAINABLE
VEGETATION IN FIELD CONDITIONS.

4. CHOOSE STRONG AND BIODEGRADABLE COIR PRODUCTS FOR SEDIMENT CONTROL AND REDUCE TRASH HAULING AND
WASTE DISPOSAL COSTS.

COIR ROLLS TO BE PLACED PARALLEL  TO
THE BANK ALONG A HORIZONTAL CONTOUR

2"

DRIVE STAKE
THROUGH NETTING

STAKES TO BE
1 12" x 1 12"
(38 x 38 mm) (TYP).
LENGTH TO BE
DETERMINED BY
CONTRACTOR.

NO BANK
SUPPORT

DOUBLE STAKES REQUIRED

FILL AREAPLACE COIR ROLL SUCH THAT THE
ROLL EXTENDS 2" (50 mm) ABOVE

MEAN WATER ELEVATION

MEAN WATER
ELEVATION

WITH BANK SUPPORT

COIR ROLL

12" (600mm)

TWINE
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CHECK SLOT AT 25' (7.6m) INTERVALS

CHANNEL

BOTTOM

6" (150mm)

6"

LONGITUDINAL ANCHOR
TRENCH

TERMINAL SLOPE & CHANNEL
ANCHOR TRENCH

INITIAL CHANNEL ANCHOR
TRENCH

INTERMITTENT
CHECK SLOT

ISOMETRIC VIEW

NOTES:

1. CHECK SLOTS TO BE CONSTRUCTED PER MANUFACTURERS SPECIFICATIONS.

2. STAKING OR STAPLING LAYOUT PER MANUFACTURERS SPECIFICATIONS.

12"
(300mm)

6"
(150mm)

STAKE AT 3'-5'  (1-1.5m)
INTERVALS.

12"
(300mm)

(150mm)

6"
(150mm)

GRAVEL/SOIL

GRAVEL/SOIL GRAVEL/SOIL
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A

PONDING
HEIGHT

OVERFLOW

CONCRETE BLOCK
CURB INLET

CATCH BASIN2x4 WOOD STUD
(100x50 TIMBER
STUD)

WIRE SCREEN OR
FILTER FABRIC

CONCRETE BLOCK

PLAN VIEW

WIRE SCREEN OR
FILTER FABRIC

3
4" Ø DRAIN

GRAVEL (20mm)

CATCH BASIN MH LID
BACK OF SIDEWALK

BACK OF CURB

CURB INLET

2x4 WOOD STUD

CONCRETE BLOCK

SECTION A - A

1. USE BLOCK AND GRAVEL TYPE SEDIMENT BARRIER WHEN CURB INLET IS LOCATED IN GENTLY SLOPING STREET
SEGMENT, WHERE  WATER CAN POND AND ALLOW SEDIMENT TO SEPARATE FROM RUNOFF.

2. BARRIER SHALL ALLOW FOR OVERFLOW FROM SEVERE STORM EVENT.

3. INSPECT BARRIERS AND REMOVE SEDIMENT AFTER EACH STORM EVENT. SEDIMENT AND GRAVEL MUST BE REMOVED
FROM THE TRAVELED WAY IMMEDIATELY.

NOTES:

A

3
4" Ø DRAIN

GRAVEL (20mm)
CATCH BASIN
MH LID
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SECTION A - A

PLAN VIEW

CONCRETE
BLOCK

GRAVEL BACKFILL
3

4" (20mm) MIN

DRAIN
GRATE

LE
SS THAN

5%
 SLO

PE

WIRE SCREEN OR
FILTER FABRIC

PONDING
HEIGHT

CONCRETE BLOCK

OVERFLOW
WATER

GRAVEL BACKFILL

WATER

DROP INLET

1. DROP INLET SEDIMENT BARRIERS ARE TO BE USED FOR SMALL, NEARLY LEVEL
DRAINAGE AREAS. (LESS THAN 5%)

2. EXCAVATE A BASIN OF SUFFICIENT SIZE ADJACENT TO THE DROP INLET.

3. THE TOP OF THE STRUCTURE (PONDING HEIGHT) MUST BE WELL BELOW THE GROUND
ELEVATION DOWNSLOPE TO PREVENT RUNOFF FROM BYPASSING THE INLET.  A
TEMPORARY DIKE MAY BE NECESSARY ON THE DOWNSLOPE SIDE OF THE STRUCTURE.

NOTES:

A

A



Concrete Convex at top

6" D.I.P. Steel Pipe;
Fill w/Class 'B' Concrete; Paint

Exterior Grade Sealant (typ)

24
"

36
"

Finished
Grade

1'-6"

6"

1/2" Expansion Joint Material(typ)

1'-6" ø  Class 'B'
Concrete Footing
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Encasement
Pipe

Encasement Vent Pipe notes:

· Encasement Pipe Vents shall be made of 2" galv. or
Schedule 80 Pipe and shall be constructed as shown on
upstream end only.

· Vent shall be installed plumb and within 6" of the end of
tunnel.

· Both ends of Encasement Pipe shall be sealed as shown.

Encasement
Pipe

VENT PIPE DETAIL

8" Thick Brick and
Mortar Seal

Grade

Vent Pipe

Centerline Of Sewer Pipe

Centerline Of
Encasement Pipe

SECTION A-A
(Enlarged to show detail)

A
A

8" Thick Brick
& Mortar Seal

HDPE Spacers are required
and shall be Model CSP by

CCI Pipeline Systems or
approved equal

Pressure Treated Wood Skids with
Stainless Steel Bands may be used, if
approved by LRW Engineer.

NOTE:
Encasement Vent Pipe shall be used, when
boring highway per AHTD Specifications.

1'-
6"

 T
YP

IC
AL

VA
RI

ES
6"
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Toe

Toe

Grade

Geotextile Fabric (meeting the requirements of
AASHTO-M-288)

Hand placed Rock Rip
Rap (18" & smaller)

Creek
BottomRefer to  drawing

# 3.0 for Flexible or
Rigid Pipe Bedding

details

Compacted Select
Native Backfill

Sewer Pipe
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LC

6'-0"

(E) 30" RCP

8" DIP

-PLAN VIEW-

-SECTION-

NOTE-

10" DIP

Provide
transition to

existing Line
as required

Creek Channel

Grade

4" single joint DIP
Class 51 w/ 1%

min slope 12" Main Anchor Collar.
Refer to drawing # 10.4
for details.

4" Service
Anchor Collar

1 CF Class 'B'
concrete

TYPICAL SERVICE LINE
CREEK CROSSING

- 4" Service Line Reinstatements crossing an existing creek channel
shall be constructed using 4" Ductile Iron Pipe (DIP).
- 4" Anchor Collar installed on the 4" service & a 12" Anchor Collar
constructed around the tap or wye connection on the new main as shown in the above detail.

Grade

2'-0" ±8" DIP
(E) 30" RCP

-Excavate existing creek channel
-Backfill with Rip Rap
-Pour Concrete over Rip Rap
-Smooth Concrete to provide transition to creek flowline

Grade
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Trench Width (varies)

Pipe O.D.

45° 4" Svc Line

SECTION 'A-A'

STANDARD SECTION 'B-B'

MODIFIED SECTION 'B-B'
FOR 4" SERVICE

CONNECTION

18"
4" (typ)

11 each #4 bars each
way/ each face (typ)

4"
 (t

yp
)

Pipe Bedding

Undisturbed
Earth

4" Service
Connection

12
"

12
"

Pi
pe

 O
.D

.

A
A

A
A

Undisturbed
Earth Undisturbed

Earth

4"
Service
Connection

Note: This #4 Bar Not
Used For 4" Svc
Connections

4-  #4 bars (typ)

Pipe
Bedding

Undisturbed
Earth

4"
 (t

yp
)

12"

6"

Pi
pe

 O
. D

.

4"
4"

4" (typ)

8" min8" min
4" 4"

VERTICAL TRENCH
WALL

SLOPING
TRENCH
WALL

B
B

$1&+25 &2//$5 T$B/(
S/2P( ��� $1&+25 &2//$5 SP$&,1*

< 20 N/A
20 - 35 36 FEET CENTER TO CENTER
35 - 50 24 FEET CENTER TO CENTER

> 50 16 FEET CENTER TO CENTER
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10
' - 

0"
 M

in.
10

' - 
0"

 M
in.

D.I.P. Sanitary Sewer MainPVC Encasement Pipe

Water Main

Existing Grade

Undisturbed Soil Undisturbed Soil

18
" M

in.
if 

po
ss

ib
le

To Insure A Water Tight Seal, Grout Fill
Void At Each End Of Encasement (typ).
Non-Shrink Grout Shall Be Required.

D.I.P. Sanitary Sewer Main
PVC Encasement Pipe

Flowable Fill To 1/3
Haunch Of Water Main

150 psi Max.

Flowable Fill

Water Main

1. PVC shall be SDR 21 and white in color.
2. Cradle fill for Flowable Fill must be strong

enough to support the water main,
however infirm enough to be excavated if
necessary.

3. Contractor is required to provide the
necessary forms to maintain a uniform
wall for the Flowable Fill.

Forms for Flowable Fill

To Insure A Water Tight Seal, Grout Fill Void At Each
End Of Encasement (typ).
Non-Shrink Grout Shall Be Required.

Forms for Flowable Fill
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SECTION

ELEVATION

INSET

SEE INSET
BELOW

6"6"
STRONG BACK RC
SERIES COUPLING OR
APPROVED EQUAL

STAINLESS STEEL
CLAMPING BANDS
(2 TYP)

STORM DRAIN
CONFLICT BOX

EXISTING
STORM DRAIN
/BOX CULVERT

STRONG BACK RC
SERIES COUPLING OR
APPROVED EQUAL

STAINLESS
STEEL CLAMPING

BANDS
(2 TYP)

EXISTING
STORM DRAIN

/BOX CULVERT

D.I.P. SEWER
PIPE

D.I.P. SEWER
PIPE

SEWER PIPE SEWER PIPE

STRONG BACK RC SERIES
COUPLING OR APPROVED

EQUAL

STAINLESS STEEL
CLAMPING BANDS

(2 TYP)

D.I.P. SEWER
PIPE

SEWER PIPESEWER PIPE

SCALE: NTS

EXISTING
STORM DRAIN

/BOX CULVERT

STORM DRAIN
CONFLICT BOX

NOTES:
1. CONTRACTOR SHALL FORM AND POUR A

NEW TOP W/ RING AND LID ON EXISTING BOX
CULVERTS.

2. A CONFLICT BOX (JUNCTION BOX) W/ RING
AND LID SHALL BE CONSTRUCTED ON
EXISTING STORM PIPE.
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1/2" Thick Elastomeric Bearing Pad

#4 @ 12" EW & EF

Batter 4"
Per 12"
Vertical

Class "A" ConcreteMin. 4
Bars #5

1/2" x 6" Stainless Steel
Anchor Bolts

Min. 4
Bars #5

DIP TOP
ELEVATION

SECTION 'B'

8"
10"
12"

0'-4' TOTAL
4'-8' TOTAL
8' OR MORE

WIDTH HEIGHT

8"8"

12" O.D.

1'-0"

Va
rie

s (
Se

e T
ab

le)

8"

8"

12" Max.

8"

Varies (Refer to
Table 1

at lower left)

6"12" O.D.

8"8"

1'-0"

Va
rie

s (
Se

e T
ab

le)

12" Max.

SECTION 'A'

DIP

AA

B
B

6"

TABLE

2" Min.

3/8" x 3" Stainless Steel
Strap

The Pointed End Of Pier
Must Face The Upstream
Direction Of Creek Flow
As Shown.

3/8" x 3" Stainless
Steel Strap

1/2" x 6" Stainless Steel
Anchor Bolts

1/2" x 6" Stainless
Steel Anchor Bolts

3/8" x 3" Stainless
Steel Strap

Creek Flow

8"
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2"

5'-6"

4'-7"

4'-0"

3'-0"

3'-0"

2'-6"

7'-2"

6'-8"

6'-2"

42"

36"

30"

3'-6"

3'-3"

2'-10"

2'-4"

2'-0"

2'-0"

1'-5"

1'-5"

5'-8"

5'-2"

4'-8"

4'-2"

24"

18" TO 21"

12" TO 16"

6" TO 10"

ENCASEMENT WIDTH TABLE
"B""A""W""D"

2.1. 

EMBEDMENT

10"

"B""A""W""D"

JOINT RUNS PERPENDICULAR TO PIPE FOR FULL
WIDTH OF ENCASEMENT INCLUDING FOOTING

3/4" ASPHALT-IMPREGNATED
FIBERBOARD

GREASE & WRAPPING
ASPHALT JOINT
SEALER, 1 1/2" DEEPW.W.F.

7/8" DIA HOLE3/4" DIA STEEL BARS,
24" LG @ 24" OC

(EPOXY-COATED)

PROVIDE DOWELED EXPANSION
JOINTS AT 25' O.C., SEE DETAIL
ABOVE.

PREVENT BONDING OF CONCRETE TO
PIPE BELLS WITH POLYWRAP.

NOTES:

CHANNEL
BOTTOM

USE MINIMUM OF
CLASS "B" CONCRETE

#3 BARS @ 18"
OC

#3 BARS @ 9"
OC CONT, 12"

LAP MIN.

2" CLR. (TYP)

BEDDING & BACKFILL AS
PER STANDARD LAYING CONDITIONS FOR DIP.

1- LAYER
3/4"  PLYWOOD FORMS
(OPT)

"W"

DOWELED EXPANSION JOINT FOR
CONCRETE ENCASEMENT

'D'

10"

DO
W

NS
TR

EA
M 

SI
DE

W
AL

L
DE

PT
H 

VA
RI

ES
(S

EE
 T

AB
LE

) 'B
'

UP
ST

RE
AM

 S
ID

EW
AL

L
DE

PT
H 

VA
RI

ES
(S

EE
 T

AB
LE

)
'A

'

WIDTH = 'W' VARIES (SEE TABLE)

'W'/2 'W'/2

6"

1'-0"
OVERLAP

4"

6"

12" 12" HOLE
2"

TYP.

2" CLEAR

2" CLR.
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